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jtp x lmZL^2{NhL~m-j-lvh~v^ nw¦§lmZL^5sj-lmZ
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jtioigy	jsLeo^G{N^,nt¦§j2{NignwlvZnte x
nq~>jigeop^[uv^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 	  nqhu>{Nnqpuze x ~vnqpuio^sL~mntio\P]b^ x ^[lm~vnqhLt^P~io^Gulv~j-^G{lvnqeo~m^Puig^Pu>sLighu!{nthL~vlv^Guntegtpjtp<l
x ^hJ|snqeop<lmu x jwpu
 » ½ ikj x ~meo  ^ x ^ ikj {NnqhL~vhL~v^  lmjwp<l¬nt~mp  ^sjw~¨ ½ ig^Pu_ljwpLq^p<lv^Gu_^Nl¬ig^Pu{nthL~mLhL~m^Pu x h x sjw~vl>^Nl x ^iS® jt~v~meo  ^  lmjtp<l x ntpLp  ^Pu ½ ikjljwpLq^p<lv^[^likj5{NnqhL~vhL~v^ x ^ikj lv~j-^P{Nlvnqeo~m^ lmjtpql,{ntp<lvegpfhL^PuP¥
hJ|)snqeop<lu x ^*{NnqpqlmeopfhLeol *x ^*igj ¦åntp{Nlvegntp@{ntp<lv~tig^¤igj lv~j-^G{lvnqeo~m^¬nqsJlveg]¤jwig^^Puzl	hp jw~{ x ^
{iontlvZLn x ^ ¡ ekuvnt]  lm~veg^rsL~v\GubhLpL^ {NignwlmZLn x ^*^Puzl x peo^sjt~_io^Gu_eop<l  t~jwig^Pu x ^­L~m^PuvpL^Pi¯°E±m²¬³
´ µ¶ ·N¸<¹JºL»G¼tº½ ¾ °S±m²³X´ µ¶ ¹v¿gÀ[ºL»G¼tº ¢nth*hLpuz^Pt]_^p<l x ^ x ~mnteolv^t¥cfeigj x eguzlmjtp{N^^Pp<lv~m^io^Gu!snquveÅlmeonqpu>egpLeÅlmegjtio^Gu!^l!pjtio^Gu>^PuzlªsLighu!q~mjtp x ^<hL^Á<¨wÂ Ã Ä ½ ntp_sL~mnthLq^<hL^io^Gu	lv~j-^P{Nlvnqeo~m^Pu2nqsJlveg]¤jwig^Pu	  p  ~me<hL^Gu"uvntp<l	eg~m~  thLigeo\P~v^Gu ¡ eE¥ ^t¥ ikj¦åntp{lvegntp{Nnqpqlm~qio^j hLpL^
egpJpeÅl x ^2snqeop<lu x ^ x ekuv{ntp<lvegpfhLeÅl  ¢N¥
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 ^"{ntpuve x ^~lmZL^sL~mntLig^].lvn¬p x lvZ^"uzZnt~vlv^Puzl,sjwlvZð{ntpLpL^G{lmeopL_l£(n¤tegt^Pprsnqeop<lmunw¦ 7b£eolvZ
qeoq^pregpLeÅlmegjtijtp x pjwilmjtpLt^PpqljtpLtig^Pujwp x {Nh~v-j-lmhL~m^PuP¥/Y[ZL^2ljwpLq^p<ljwptig^jwp x lmZL^"{Nh~v-j-lmhL~m^
-jt~vy){ntp<lvegpfhLnthuvigy ½ lmZL^uzs^^ x nt¦{ZjtpLtegpL lmZL^{NhL~m-j-lmhL~v^*eku_nqhLp x ^ x fy ¨ ¡ £(^ x ^pLntlv^*lvZegux ^~meo-j-lmeoq^nt¦lmZL^{NhL~m-j-lvh~v^rfy98°S±m²Î¢N¥ Y[Z^*~m^Pjti[jt{Ïft~mnthp x nw¦ lvZL^s~vnqLio^P] egublmn p x lvZL^
uvZLnq~zlm^Puzl"sj-lmZu2¦ånq~bjð{jw~vÍÎioegÏt^¤~mntnwllmnðqn¦å~vnq]3nqpL^qeoq^p sntegpql	lvn jwpLntlvZL^P~"£eolvZ lmZL^jtn-q^
]_^PpqlmeonqpL^ x egpLeolvekjwi/jtp x pjtiª{Nnqp x eolvegntpuP¥;: pL^¬{Pjwp lvh~vp lvZ^¬£ZL^^Pigunw¦j{jw~"£eÅlmZ)jrnqhLp x ^ x
uvs^^ x ¥=<,^p{N^ ½ lvZL^2uvs^P^ x nw¦>{ZjwptegpL"lmZL^{Nh~v-j-lmhL~m^ nt¦lmZL^2sj-lmZrnw¦jb~m^Pjti§{jw~eku[nthLp x ^ x ¥Y[ZLekujwp x uveo]_egigjt~[sL~vnqLig^]¤u[ZjDt^^^plvZ^2ntJ^G{l[nw¦uv^q^~jwiV^>Vnt~vlmu(~m^P{^p<lvigyt¥@? hLLegpuegpBA C
{ntpuve x ^~u>lmZL^ s~vnqLio^P] nw¦{Nnqpuzlv~mh{lmeopL"lvZL^ ntsJlmeo]¤jtilm~mjw^P{Nlvnt~my"^Nl£(^^Pp¬l£(ntegt^Pp¬sntegpqluª£eolvZ
qeoq^prljwpLq^p<ljtpLtig^Pu jwp x £eÅlmZ nqhLp x ^ x {hL~v-jwlvhL~m^ ¡ {Nhuvsujw~m^pLnwl2jwigign-£/^ x ¢¥D<,^"s~vn-q^PulmZj-l
lmZL^~m^_^N|Jekulu2jhpLe<hL^_nqsJlveg]¤jwilv~j-^G{lmnt~my£ZLeg{Z eku2j*{ntp{Pj-lm^pjwlvegntpðnt¦[jwl2]bn<ul5lmZL~v^P^_sLeo^G{N^Gu"E
^Pt^P~vysLeo^G{N^	egu^eolvZL^P~j¬uzlv~jwegtZ<ligegpL^	uv^q]b^Pp<lnt~jwp jw~{2nt¦ªj¬{Neg~m{io^"nw¦>L|J^ x ~j x eohuP¥Y[ZL^buvjt]_^
]_n x ^Piqeku{Nntpuze x ^~m^ x fyGF/nJ{Ï-jDy<p^/jwp x <jtioi<eop)AIHJC<hJl¦å~vnq] jtpLnwlmZL^~snqeop<lnw¦Lfeg^£&KlmZL^y2sL~mn-fe x ^
lmZL^"{igjquvuv^Punt¦lv~j-^P{Nlvnq~veg^Pu[fy*£ZLeg{Z j_]_n-fegpLMLnq~veg^p<lv^ x snqeop<lJL{jwpr~m^Pjq{Zrj¬tegt^prsntegp<leop j
qeoq^p x eo~m^P{Nlvegntpjwp x lmZL^yntJljwegplmZL^uz^lnw¦>jwigiVlvZL^2sntegp<lmu~m^Pjq{ZjwLig^5j-l,j	L|J^ x lveg]_^t¥
^P^ x ujwp x cfZL^PsLs egpNAoHOC>uznqioq^juveo]_egigjt~sL~mntLig^] ½ £ZL^pð{huvsu jt~v^	jwigion-£(^ x ¥,Y[Z^y*ntJljwegplmZL^[ioekuzlnt¦jtioiJsnqumuzegLig^/nqsJlveg]¤jwiflm~mjw^P{lmnt~meo^Gu¥Y[ZLeguigekul!{Nnqp<lmjwegpu¦ånt~vly2^egtZ<llyfs^Gunw¦lm~mjw^P{Nlvnt~meg^PuP¥
Pªjt{Z*nw¦lvZL^P]$eku,jbpLeolv^{ntp{Pj-lv^Ppj-lmeonqpnt¦sLeg^P{^Pu^Gjt{Z*nw¦£ZLeg{Zreku^eolvZ^~,j¤uzlv~jwegtZ<l(igegpL^2nt~,jtp
jt~m{ nw¦>j_{Neg~m{io^q¥
QjwhL]_ntp x jtp x cfnqhL\~m^Pu(egpBAg`	C§ntJljwegp*jb{Nnq]bsio^lv^2uzyfp<lvZ^Puvegu/¦ånt~[lmZL^2^^ x uzÍÐcfZ^sLs*]_n x ^iegp
lmZL^{jquz^£eolvZLnqhJl,ntuzlmjq{Nig^PuP¥
{nt]_sLig^Nlv^uvyfp<lvZL^Guzeku(¦ånt~[lmZL^?hLeopu]_n x ^i§egplmZL^{jquz^5£eolvZLnqhJl,ntuljt{Nig^Pu[eku[ntLlmjwegpL^ x fy
R(nqegumuznqpLpjwl ½ R(hLe ½ Qjwh]bnqp x jwp x cfnth\~m^Pu ¡ Gtw` ½ uz^P^A `Cjwp x A SCí¢N¥ioi[lmZL^Puv^*jthJlvZnt~u"huv^*t^~my sjw~vlvek{Nhigjt~"]_^NlmZLn x u_eop@lvZL^Peo~_sL~mnfnw¦:uP¥UTÎl¤uv^^P]¤u"q^~my x eWV¬{NhiÅl
lmnq^pL^P~mjtioeX^2lmZL^]r¥2Y[Zjwl eku£Zfy*lvZL^_umjw]_^"sL~mntio^P] ekuuznqioq^ x fy cfhumuz]¤jwp4jwp x YjwpegpYAgPJC
jtp x <y)R/nqegumuvntpLpjwl ½ F  ~  XPnbjtp x Q§^ionqp x egpUAo"C§fy¬]_^Pjwpu[nw¦>uzeg]_sLio^P~,jw~mthL]_^Ppqlu(jtuv^ x ntp*lvZL^
Ñ j-|Jeo]	hL]$}>~megp{NegsLig^2nw¦}nqpqlm~vy<jwqeop§¥Z uzegpL lvZL^Guz^rjw~mth]b^Pp<lmubjwigion-£,u"lvn lv~m^Pjwlb]_nq~v^ x e[V¤{hLiol_]_n x ^Pigu_jtu	lmZL^rntpL^r{Nnqpuze x ^P~v^ x egp
lmZLeku sjws^~G¥<,^~m^b£/^_{Nnqpuze x ^P~juzeg]_eoikjw~5sL~mntLig^] LhLl5pn-££eÅlmZ jnqhLp x ^ xðx ^P~veg-j-lmeoq^	nt¦!lvZL^
{hL~mDjwlvhL~m^ ¡ {Nhuzsujw~m^pnwl,jwigion-£(^ x ¢¥
Y[ZL^(uvjt]_^!sL~mntLig^]egu{Nnqpuze x ^P~v^ x eop\A JCffyDR(ntekumuznqpLpj-l ½ F  ~  Xn,jtp x Q§^PLigntp x ¥¦ílm^~jwsLsLigyfeoplmZL^ Ñ jw|feg]"h] }>~meop{NegsLio^nw¦}nqp<lv~myqjwqeop"lvZL^Py	nqJlmjteopblmZL^[¦åntigion-£egpL5~m^PuvhLiÅl]Kjtpfy^N|flv~m^]¤jtiLsj-lmZ_eguj_© » {Nnqp{jwlv^pj-lvegntpnw¦igegpL^2uz^Pt]_^p<lmu(egpnqpL^2jwp x lvZL^2umjw]_^ x eo~m^P{Nlvegntp ¡ 8°S±m²_^ Â<¢(jwp x nw¦jt~m{Puªnt¦{iontlvZLnqe x ¡ 8°E±m²³a`5¨t¢ ½ jwiginw¦pLeolv^2ig^pLtlvZ§¥!Y[ZL^Pyuzlvh x y¬lvZL^2snqumuzegLig^5Djt~vekjwp<lu/nt¦{ntp{Pj-lv^Ppj-lmeonqpnt¦[jt~m{Pu5nw¦,{NignwlmZLnte x jwp x igeop^uz^Pt]_^p<lujwp x nqJlmjteop lvZj-l"eo¦,jwp ^N|flv~m^]¤jti!sj-lmZ {Nntp<ljwegpu2LhJl	egu
pnwl ~m^ x h{N^ x lvn*jigegpL^	uv^q]b^Pp<l ½ lvZL^Ppðeol5{ntp<lmjteopu jtpðegpJpLeolv^bpfhL]"^~nw¦/{ntp{Pj-lm^pjwlv^ x jw~{u,nt¦{iontlvZLnqe x u£ZLek{Z	jq{{hL]"hLikj-lm^!lmn-£(jt~ x u^Pjq{Z^p x snqeop<lnw¦LlmZL^(uv^q]_^p<l£ZLek{Z"ekujuv£eÅl{ZLegpL sntegp<lP¥
Y[Zfhu ½ egp¤lmZL^,t^PpL^~mek{,{jquz^ ½ jwp¤nqsJlveg]¤jwisj-lmZ{jtp¤ZjDt^,jwlª]_nquzl/j5pLeolv^ pfhL]"^~/nw¦§uz£eolm{ZeopLsntegp<lmunqpLigy¬eÅ¦eolegujbpLeÅlm^{Nnqp{jwlv^pj-lvegntp*nw¦>jw~{u(nt¦{iontlvZLnqe x ¡ 8°E±m²>³b`5¨q¢¥!Y[ZL^P~v^¦ånt~m^lmn¬uznqioq^
lmZL^2sL~mntLig^]$nw¦lvZL^2eg~v~m^qhLikjw~meÅly_nw¦>jwprnqsJlveg]¤jwisjwlvZreop*lmZL^2t^PpL^~meg{5{Pjtuv^£(^2{Nnqpuze x ^P~^N|flv~m^]¤jwi
lm~mjw^P{Nlvnt~meg^Pu(uzh{Z*lmZj-llmZL^y{ntp<lmjteoprj	pLeolv^2pfhL]	^P~,nw¦{Nntp{j-lm^pjwlv^ x jt~m{Pu/nt¦{iontlvZLnqe x u¥
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TÐp lmZL^ sjws^~£/^4ntJljwegp lvZL^ð¦åntigion-£egpL)~m^PuvhLiolOK eo¦lvZL^ x ekuljwp{^ð^Nl£(^^p lvZL^4eopLeolvekjwi5jwp x
lmZL^pjwi[sntegp<lmubegubq~v^Gj-lv^P~"lmZjwpÁq¨tÂ<Ã Ä ½ lvZL^Pp ½ egp)lmZL^rt^PpL^~meg{{jquz^ ½ ntsJlmeo]¤jwi[sjwlvZubZjDq^jtpegpJpeÅlm^2p<h]"^~,nt¦uv£eÅl{ZLeop¤snqeop<lmuP¥  ^2sL~vn-q^lmZLekufyuzZn-£eopLblmZj-ljbsjwlvZr£ZLek{Zeku,j	pLeolv^
{ntp{Pj-lm^pjwlvegntp nw¦jw~{unt¦{NignwlmZLnte x ub{jwp ^ruvZLnt~vlv^PpL^ x £ZLegig^sL~m^Puv^~mfeoplvZL^*egpLeÅlmegjtijwp x pjwi
{ntp x eÅlmeonqpu ½ lvZL^¤{Nnqp<lvegp<heÅly nt¦ªlmZL^_lmjtpLt^Ppql2jwptig^_jtp x {NhL~m-j-lvh~v^_jwp x lvZ^bnthp x ^ x pL^Pumu5nw¦(lvZL^{hL~mDjwlvhL~m^t® u x ^~megDjwlvegt^q¥
TÐpÒcJ^P{lmeonqpX £/^4{Nntpuze x ^~¬lvZL^ðlvZL^Pnt~m^Nlvek{jtijtuvs^P{lnw¦5lvZL^ðsL~vnqLig^] ½ huveopL)lvZL^ Ñ j-|Jeo]	hL]}!~vegp{NegsLig^nt¦}ntp<lm~vy<jwtegp ½ jtp x £(^¦ånq~v]	hLikj-lv^lvZL^r]¤jwegp@~m^PuvhLiol¤nw¦,lmZL^rsjws^~_egp Y[ZL^Pnt~m^] J¥1Hf¥TÐp cf^P{Nlvegntp ¬£(^	qeoq^lvZ^	q^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Ç  L>ª ^{Pjwp_^Pjquzegigy~v^PsL~mn-t^/Y[Z^nt~m^] J¥IS huzegpL&Q§^P]_]_jL¥ `¥,^Pjwigigy ½ £(^,uzhsLsn<uz^[lmZj-luvnt]_^~v^PthLikjw~(^N|flm~v^P]_jtiVsj-lmZ*{ntp<lmjteopu(LhLl[eku[pLntl(~m^ x h{N^ x lvn_jbioegpL^2uv^t]_^PpqlG¥!cfn ½ ¦ånq~/lmZLeku[sj-lmZ£(^¬{ZLnfnquv^¬j {n<nq~ x eopjwlv^¬uvyJulm^] ¯ ¾ uzh{Z4lmZj-lbeop lmZLeku"{Nnfnq~ x egpjwlv^¬uvyfuzlv^P] lmZL^]_^Gjwp -jwighL^Punt¦!lvZ^ ¾ {nfnt~ x eopj-lv^	ntp jwpfyreop<lm^~mDjti^l£/^P^p l£(nr{Nntpuz^G{NhJlmeoq^	uv£eÅl{ZLeopsntegp<lmu2jw~m^"^<hjwilvn
XP^~mn¥ TÐp lvZegu5{Nnfnq~ x egpjwlv^"uvyJulm^]  « °E±m²³ ¾ °E±m²jwigntpL¬lvZL^b^N|flv~m^]¤jtisjwlvZ hp x ^~2{ntpuve x ^~j-lvegntp ½eS¥ ^t¥   °E±m² ^ > ½  » °E±m² ^ Â ¡ Z^p{^ ½ ³ > ½  ³Â<¢¥5Y[Z<hu ½ jwigntpL¬lvZL^bioegpL^buz^Pt]_^p<l
  £(^"ZjDq^¾ °S±m²^ Â ¡ £/^ x ^pLntlv^>lmZLeguegpqlm^~m-jwiwfy  ±  4 ± » 	í¢N¥ R(hJljtionqpLjwpfypL^egtZfnthL~§seo^G{N^!nt¦J{iontlvZLnqe x¤¡ £ZLek{Z{nt~m~v^Guzsntp x u ½ ¦ånt~¤^N|Ljt]bsio^ ½ lmn lvZL^egp<lv^~m-jwi  ± » 4 ± « 	å¢ ½ £/^ {Pjwp§® l¤ZjDt^ ´ µµ  ¾ °S±m² ¼ ±³ Â ¡ ^G{jthuz^¾ °S± » ²³ Â ½ °E± » ²³ Ârjwp x °E±m²,eku5^eolvZ^~snquveÅlmeoq^ ½ nq~5pL^<j-lvegt^_nqpðlmZL^_eop<lv^P~v-jti°E± » 4 ± « 	EZL^p{^ ½¾ °S±m²ekuª^PeÅlmZL^~/sn<uzeolvegt^ ½ nq~ªpL^Pqjwlvegt^ntp¬lvZL^ eop<lv^P~v-jti°E± » 4 ± « 	í¢ _j{ntp<lv~j x eg{Nlvegntp¤£eolvZQ^]_]¤j	J¥ `¥Y[Zfhu ½ eoplvZL^5t^PpL^~mek{,{jquz^jwpnqsJlveg]¤jwiVsjwlvZ{Pjwp¬ZjDt^ jwl(]_n<ul[jpeÅlm^ pfhL]	^P~(nt¦uz£eolm{ZeopLsntegp<lmu/ntpLigy_eÅ¦eÅl[egu(j2pLeÅlm^{ntp{Pj-lm^pjwlvegntp¬nt¦jw~{u!nt¦{NignwlmZLnte x uP¥Y[Z^~m^N¦ånt~m^,egp¬lmZL^ s~v^Guz^Ppql/sjws^~
£(^{ntpuve x ^~^|<lm~v^P]¤jwi!lm~mjw^P{Nlvnt~meg^Pu2uvh{Z lvZjwl"lmZL^y {Nnqpqljwegp)jrpLeolv^pfhL]"^~	nw¦,{Nnqp{jwlv^pj-lv^ x
jt~m{Pu(nw¦>{NignwlvZnte x ujwp x £(^s~vn-q^lmZL^5¦åntigion-£egpL	lvZL^Pnt~m^];K
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Y[ZL^sL~vnfnt¦(nt¦(lmZLeku2lvZ^nt~m^]3egutegt^p egp@cf^P{Nlvegntp tq¥*Y[Z^¤~v^Gj x ^P~2£ZLn x nf^Puvp§® l£(jtp<l2lvn qn
egp<lvn"lv^P{ZpLeg{Pjwi x ^Nljwegigu/LhJl[£egioi^5umj-lvekuz^ x £eolvZ¬lvZL^L~mnqj x nqhJlvigegpL^Pu/nw¦§lmZL^s~vnfnw¦{Pjwp¬~m^Pj x ntpLigy
cJ^P{lmeonqp*_jtp x cf^P{Nlvegntp tt¥
 u j¤{nt~mntigigjt~vy¬nt¦!Y[ZL^nq~v^P] J¥IS_jwp x Y[ZL^nq~v^P] L¥ _£(^ntLlmjwegpY[ZL^nq~v^P] L¥IH	£Zeg{Z {ntp<lmjteopu
lmZL^2]¤jwegp~m^PuvhLiolnw¦lvZL^2sjts^P~OK
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Y[Z^]_jteopbe x ^Pj5nt¦lvZ^sL~vnfnt¦ekulvn{ntpuve x ^~>j2{Nikjtumunw¦§© » jwp x sLeg^P{^£ekuz^,©5«sjwlvZu x ^NpL^ x ntpblvZL^egp<lv^P~v-jwi  Â 4 5	 ½ £ZLek{Z jw~m^pLeolv^¬{ntp{Pj-lm^pjwlvegntpu nw¦/jt~m{Punw¦/{iontlvZLnqe x u x ^pL^ x fylmZL^_^ <hj-lmeonqp°E±m²³ `5¨w±	jwp x £ZLek{Z uvjwlveku¦åy@lvZL^ðeopLeolvekjwi jwp x pjti{Nnqp x eolvegntpuP¥  ^ x ^Guv{~veg^j sL~mnJ{N^ x hL~m^
jtioign-£egpLlmnuzZLnq~zlm^p jwp jw~mLeolv~jw~my*sj-lvZ ¦å~vnq] lvZLeku2{Nikjtumu2jwp x jwllmZL^¬umjw]_^blveg]b^_lmnrsL~v^Guz^P~vq^
lmZL^¬egpLeolvekjwi[jwp x pjwiª{ntp x eolvegntpu"jwp x lvZL^¬nthp x nw¦[lmZL^ x ^P~veg-j-lvegt^nw¦[lvZL^{NhL~m-j-lvh~v^q¥;? ^pnwlv^
fy lvZL^_pfhL]	^P~nt¦(uv£eÅl{ZLegpLsntegp<lmunw¦.jwp x4x ^PpLnwlm^	fy ± ¡
	 ³ > 4 : : : 4 ð¢lvZ^b-jtiohL^bnw¦[±
{nt~m~v^Guzsntp x eoplvn¬uvnt]_^2uv£eÅl{ZLeopbsntegp<lP¥
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F/nqpuze x ^P~ lmZL^_t~jwsLZðnw¦!lmZL^¤{NhL~m-j-lvh~v^  jtu5j¬¦åhp{lmeonqp4nt¦ªlvZ^_jt~m{"io^PpLwlmZ ±,nw¦ªlmZL^_sj-lmZ¬¥




 ^{jt~v~my_nthJlj	]_n x eÅ{Pj-lmeonqpnt¦lmZL^5sj-lmZý<y]bn x eo¦åyfeop_lvZL^5t~jwsZnw¦eÅlu,{Nh~v-j-lmhL~m^t¥  ^
£[jwp<llvnr]_n x eÅ¦åy lvZL^_t~jwsZ °E±m²nthJluze x ^¤uvnt]_^	p^egtZfnqhL~mZLnfn x nw¦/lvZL^_egpLeÅlmegjti>snqeop<luvnlmZj-lj-l
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? ^pLntlv^fy	±"lvZ^,uz£eolm{ZLegpL5sntegpqlu ¡ £eolvZ_^Pt^p	b¦ånt~lmZL^]¤j-|Jeg]_jnt¦lmZL^,{NhL~m-j-lmhL~v^jtp x £eolvZ
n xLx 4¦ånt~lvZL^_]_egpLeo]¤jnw¦/lvZL^¤{Nh~v-j-lmhL~m^G¢¥	^Puvs^G{lmeoq^igy ½ x ^PpLnwlm^	fy 
 jwp x ¾  lvZL^¤{Nh~v-j-lmhL~m^jtp x lvZL^ ¾ ÍÐ{Nnfnt~ x egpj-lm^jwl(lmZL^2sntegpql±V¥Yn_sL~vn-q^ Y[ZL^Pnt~m^]$L¥ 	£/^5egp<lv~mn x h{N^ lvZL~m^^ x e[>V^~m^p<l]b^lvZLn x u[nt¦]_n x eo{jwlvegntp§¥>Y[ZL^2{ZLnqeg{^
nt¦lmZL^2]_^NlvZn xrx ^Ps^Pp x unt¦lmZL^5lyfs^5nt¦lmZL^2sj-lmZ ¬¥
Y[ZL^sj-lmZ {Nnqpuveguzlmu2nt¦[j*pLeÅlm^¬pfhL]"^~"nw¦jw~{u5nw¦{NignwlmZLnte x ¥ <,^p{N^ ½ jrsL~meonq~ve>£(^¤ZjDq^b`snquvegLeoigeolveg^PuOK
G¢ªlvZ^2t^p^~meg{5{jquz^ ¡ ¾ ³XÂ	¦ånt~,jtp<y 	 ¢Et¢ªlvZ^uzs^P{egjti§{jtuv^5£ZL^p*lmZL^~m^5^N|Jeguzlmu± uvh{Z*lvZjwl ¾ (³ Â ½ ¾  ³XÂ Eq¢ªlvZ^uzs^P{egjti§{jtuv^5£ZL^p*lmZL^~m^5^N|Jeguzlmu± uvh{Z*lvZjwl ¾ (³ Â ½ ¾  ³XÂ ½ ¾   ³XÂ E`<¢ lmZL^uvs^G{Nekjwiª{Pjtuv^¤£ZL^p lmZL^~m^¤^N|Jekulu"±buvh{Z lvZjwl ¾ ¤³ Â ½ ¾  ³$Â ½ ¾   ³ Â ½¾    ³ ÂL¥
Y[ZL^ jw~m^(pn2nwlvZ^~!snqumuzegLegioeolveg^Pu!^G{jwhuz^[lmZL^ x ^P~veg-j-lvegt^nt¦lmZL^{hL~v-jwlvhL~m^[nw¦VlvZL^ {NignwlvZnte x ekuvp§® l
^<hjwilvnXP^~mn ¡ eoleku,^<hjwilvn;`5¨q¢¥ <^p{^ ½ pLnigegpL^"{jtp ZjDq^j{Nnqp<lmjt{Nlnw¦>nq~ x ^P~ZLegtZ^~,lmZjwp £eolvZj_{NignwlmZLnte x ¥
TÐp*lvZ^{jtuv^5£ZL^p*lmZL^2]_^Pjwp*-jwighL^Pu[nt¦lmZL^ ¾ ÍÎ{nfnt~ x eopj-lv^Guªnqp^Pt^P~vy¬egp<lv^P~v-jwi^|L{N^sLl(lmZL^5~uljtp x lvZL^ikjtuzl¤ntpL^jw~m^;X^P~vn sn<uvuvegLeoigeoly)`<¢beku¤jwuv^p<lG¥ ,^Pjwigigy ½ eÅ¦2uznq]_^*sntegp<l°E±³3±  ²Zjqu ¾ Í{nfnt~ x eopj-lv^b£eolvZ j X^~mn*nw¦ªlmZLeg~ x nt~ x ^P~ ½ lmZL^p lvZegu5sntegp<legu2jtp4egp^|fegntp sntegpql2nt¦/lmZL^¤{NignwlvZnte x£eolvZ ¾ °E±  ²,³ ¾  °E±  ²,³ ¾   °E±  ²[³ Â¥G<,^Pp{N^ ½ lvZL^b-jwighL^_nw¦!lmZL^ ¾ ÍÎ{n<nq~ x eopjwlv^nt¦!lvZ^bsj-lvZ ntpðlvZL^egp<lv^P~v-jwi' ± 4 ±
  	egu,sn<uzeolvegt^ ¡ jtu[ntp­egthL~m^q¢(nq~pL^<j-lvegt^ ½ ^P{jthuv^egp jwpfy{nfnt~ x eopj-lv^2uvyJulm^]uvh{Z lmZj-llmZL^egp^|Jeonqp snqeop<l	nt¦[lvZL^*{NignwlvZnte x Zjtu ¾ jwp x ¾ !^ <hjti!lmn X^P~vn jtp<y ZjtiÅ¦íÍÐ{NignwlmZLnte xnt¦/lmZLeku"{NignwlmZLnte x egu"uzeolvhjwlv^ x ^PeÅlmZL^~bjwn-t^_nt~2^ign-£ lvZL^jw|Jegu ¯¥cJn ½ lmZL^¬]_^Pjtp Djtioh^¤nw¦[lvZL^¾ ÍÐ{Nnfnt~ x egpj-lm^/nt¦lmZL^,sjwlvZ_ntpblmZL^,egpqlm^~m-jwi  ± 4 ±   	eku>snquveÅlmeoq^ ¡ jqu>ntp¤­eoqhL~m^,q¢nt~>p^qjwlvegt^ ½ LhJleol{jtp§® l[^2^ <hjtiVlvnXP^~mn j¤{Nnqp<lv~j x ek{lmeonqp§¥<^p{^ ½ £(^t® igi§{Nntpuze x ^~nqpLigy¤lvZL^5~muzl[lvZL~m^^2{jquz^Gu¥F/nqpuze x ^P~ ½ j-l ~muzl ½ lmZL^"q^pL^P~vek{"{Pjtuv^£ZL^p ¾  ³ Â¤¦ånq~ jwpfy 	 ¥ TÐp lvZL^bt^PpL^~meg{"{jtuv^£(^"]	hul{ntpuve x ^~(l£(nbsnqumuveoLegigeÅlmeo^Gu"K
> ¶ ²lmZL^~m^2^N|Jekul[l£(n_eop x eg{^Purjwp x nw¦lvZL^umjw]_^5sjt~veoly¬uzh{ZlmZj-l ¾ . ¾  Â E¨ ¶ ² ¾ . ¾ Â	¦ånt~,jtpfyjwp x nw¦lmZL^umjw]_^5sjw~meÅlyq¥
Y[ZL^ sn<uvuvegLeoigeoly$> ¶ ²ekuª{ntpuve x ^~m^ x egpcf^P{Nlvegntp¥@F/nqpuve x ^P~!pLn-£lvZ^snqumuzegLegioeoly_¨ ¶ ²m¥  eolvZnthJl
ignqumunt¦t^PpL^~jwigeoly4£(^{Pjwp@jquvuvhL]_^¤lvZj-l ¾ . $Â¦ånq~bjtp<y ^Pt^p§¥(TÐp)lvZegu_{jquz^¬lvZL^P~v^*jw~m^¬l£(n
uvhLV{jquz^Gu"K









    µ  ¶ 
   µ      µ    

­eoqhL~v^2
Y[ZL^uvhLV{jquz^2jq¢/eku,{Nnqpuve x ^P~v^ x egp cfhLuv^P{Nlvegntp R¥oq¥
Y[ZL^buzh{Pjtuv^"¢,egu{Nnqpuze x ^P~v^ x eop cf^P{Nlvegntp 3 ¡ lmZL^	{Pjtuv^£ZL^p ¾ . ÒÂ ½  . ÒÂ¬¦ånt~jwpfy^Pt^Pp4jwp x ¾ .  Â ½  .  Â¤¦ånt~5jwpfyrn xLx ¢jtp x egp cJ^P{lmeonqpð ¡ lvZ^b{Pjtuv^"£ZL^Pp ¾ .  Â¤¦ånq~2jwpfy^Pt^Pp E ¾ .  Âb¦ånt~jtpfy¬n xLx  Ejwp x lvZ^~m^^N|Jekulu,j-l,ig^Pjqul,nqpL^2^q^preop x ^N|  ¡ n xLx egp x ^| ¢uzh{ZlmZj-l . 1 Â ¡  . Â<¢z¢N¥
Y[ZL^uvs^G{Nekjwi,{Pjtuv^q¢ ¡ eS¥ ^q¥ lmZL^{jquz^*£ZL^plmZL^~m^r^N|Jeguzlmu_±  uzh{Z@lmZj-l ¾  ³3Â ½ ¾  ³ Â<¢	egu{ntpuve x ^~m^ x eop cfhLuz^G{lvegntp R¥ØJ¥
Y[ZL^	uzs^P{egjti{jquz^2q¢ ¡ eS¥ ^q¥!lvZ^"{jquz^2£ZL^Pp*lvZL^P~v^^|Jeguzlmu,±uvh{Z*lvZjwl ¾ ,³ÒÂ ½ ¾  ³XÂ ½ ¾   ³ÒÂq¢eku{Nnqpuve x ^P~v^ x egp cfhLuv^P{Nlvegntp;R¥ ¥
: pL^{Pjwpruz^P^lvZL^um{ZL^]_^5nw¦jwigi{jquz^Gu(ntpr­egth~v^5`¥
cfn¬lvZL^P~v^"jt~v^2]¤jtp<yr{jquz^Gu[lvn{Nntpuze x ^~ ½ LhLl egpðjwigi§lmZL^Puv^"{jquz^Guntp^2huz^Gu,nqpLioylvZ~v^P^ x e[>^P~v^Ppql]_^lvZLn x unt¦]_n x eo{jwlvegntp*nw¦lvZL^2sjwlvZ§¥
Y[ZL^~uzl(]_^NlmZLn x eku x ^Pum{N~meg^ x egprcf^G{lmeonqpu(`f	jwp x eopr,ss^Pp x eo|)R¥!u[j"~m^PuvhLiol(£(^ntJljwegp
j_p^£sj-lmZ£eÅlmZrlvZL^qeoq^pregpLeÅlmegjtijwp x pjwi{Nntp x eÅlmeonqpu ½ £ZLek{Zegu,uvZLnq~zlm^~[lvZjwprlvZ^eopeÅlmegjti§ntpL^jtp x £ZLek{Z¤egu/jpLeolv^{ntp{Pj-lv^Ppj-lmeonqp_nw¦jw~{u>nt¦{iontlvZLnqe x u¥TÐp_lvZLeku!]_^lvZLn x £(^huz^,lvZL~m^^[lyfs^Pu!nt¦
]_n x eo{jwlvegntpu ¡ uv^^]_n x eo{jwlvegntpnt¦>ly<s^"þeop4cJ^P{lmeonqpMS ½ ]_n x eÅ{Pj-lmeonqpnw¦lyfs^ RXegp4cf^G{lvegntp jtp x ]bn x eo{Pj-lvegntp*nw¦lyfs^/F eop cf^G{lmeonqp Ht¢¥
Y[ZL^5uv^P{Nnqp x ]_^NlmZLn x eku(eop<lv~mn x h{^ x egp¬lmZL^5{jtuv^£Z^p ¾ .  Â"¦ånt~[jwpfy_^q^p ½ ¾ . Â"¦ånt~[jwpfyn xLx  ¡ £eÅlmZlmZL^snqumuzegLig^5^N|L{N^PsJlvegntprnw¦lvZL^~muzl,jwp x nt¦lmZL^2igjqul,nqpL^G¢[jtp x lvZL^P~v^2^|fekuzlmu,jwl[ig^Pjqul
nqpL^5^q^p*eop x ^N| ¡ n xx egp x ^|¢/uvh{Z*lvZj-l  . 1 Â ¡  . Âq¢N¥
 ^ x ^Guv{~veg^lmZLegu,]b^lvZLn x egp cf^P{NlvegntpL¥ª u,jb~v^GuzhiÅl,£(^2ntJljwegp*j_p^£sj-lmZ*£eolvZ*lmZL^tegt^Pp
egpLeolvekjwi[jwp x pjwi[{Nnqp x eolvegntpu ½ £ZLek{Z)eku	uvZLnt~vlv^P~lmZjwp lmZL^egpLeolvekjwi[ntp^t¥B<n-£/^Pt^P~ ½ eÅl_^igntpL<u2lvnjtpLnwlmZL^~{igjquvunw¦[sj-lmZu ½ eS¥ ^q¥eol	{Nnqpuzekuzlmu2nt¦[jrigeop^uz^Pt]_^p<l"jtp x nw¦j*pLeolv^¬pfhL]	^P~nw¦,jw~{u5nt¦{iontlvZLnqe x u¥
Y[ZL^lvZLeg~ x ]b^lvZLn x ekuegp<lv~mn x h{N^ x eop)lvZL^{Pjtuv^¬£ZL^Pp ¾ .  Â ½  .  Âr¦ånq~	jwpfy4^t^Pp )jwp x¾ . Â ½  . Â	¦ånt~,jtpfy¬n xLx  ¡ £eÅlmZ*lvZL^2snqumuzegLig^5^N|L{N^PsJlvegntp*nw¦lvZL^5~muzl,jwp x nw¦lvZL^2ikjtuzlntpL^D¢¥
ëë øc ô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 ^ x ^Pum{N~meg^rlmZLegu¬]b^lvZLn x egp cJ^P{lmeonqp 3L¥  u¬j ~v^GuzhLiol¬£(^*nqJlmjteop j pL^P£.sjwlvZ£eÅlmZ lvZL^
qeoq^p4eopLeolvekjwi/jwp x pjti!{Nntp x eÅlmeonqpu ½ £ZLek{Z4eku2uvZLnt~vlv^P~ lmZjwp lmZL^_eopLeolvekjwiªntpL^ ½ LhJl£ZLek{Z ^PionqpLqulmn¬jwpLntlvZL^P~,{Nikjtumunw¦sjwlvZu ½ eS¥ ^q¥ªeol {Nnqpuveguzlmu[nt¦>j_igegpL^uz^Pt]_^p<ljtp x nw¦!jbpLeolv^2pfhL]	^P~nw¦>jw~{u[nt¦{iontlvZLnqe x u¥
 ^2sL~mn-t^5Y[ZL^nq~v^P].J¥ beopcf^P{Nlvegntp tq¥
<^p{^ ½ £/^{jtp{Nnqp{Nigh x ^lvZjwlªlvZ^~m^eku/pn"ntsLlveg]_jtisj-lvZeop¤lmZL^5{Nikjtumu!nw¦sj-lmZuªhp x ^~[{Nnqpuve x Í^P~mjwlvegntp§¥
   ,%"
 # /N"% "%&,
N,,%"  rr (5N	%
 ^{Nnqpuve x ^P~uznq]b^5sjwlvZ ýjtp x £/^ x ^pL^2jwpN"
[" "'*! 	  D #$'jtu(¦åntigign-£,u"K
G¢eo¦£(^ x ^pLntlv^[fy 
  uvnt]_^(]_n x eÅ^ x sj-lvZ ½ lvZ^p    {ntp<lmjteopujpLeolv^pfhL]	^P~nw¦{ntp{Pj-lv^Ppj-lm^ x jw~{u!nw¦{NignwlmZLnte x¤x ^pL^ x fyblvZ^,^ <hjwlvegntp °E±m²³b`5¨w±E<eÅl(egu x ^Np^ x
ntp*lvZ^2eop<lv^P~v-jti Â 4 5	jwp x umj-lmeguz^Pu(lmZL^2egpLeÅlmegjti{Nnqp x eolvegntpu ½t¢!¦ånt~
  jtioiuv£eÅl{ZLegpL"sntegp<lmu[jw~m^,lmZL^2uvjt]b^jtuªlvZL^5nqpL^Pu/nw¦  ½ ^|J{^sJl(lvZ^SÍSlvZntpL^5£ZLek{Z{Zjwpt^Pu/¦å~mnt]$±  lvn¤±  	
¡ uz^P^2jwpr^N|Ljw]_sLig^5nw¦uznq]b^2uvh{Z*]bn x eo{Pj-lvegntprnqplmZL^2t~jwsLZ §°S±m² ½ ­egthL~m^St¢N¥: p ­eoqhL~m^SlmZL^ x nwlvlv^ x igegpL^Pu x ^PpLnwlm^_lvZL^_sLeg^P{^Pu2nt¦ªlmZL^¤pL^£ýt~jwsZ§¥  ^¤~m^]¤jw~mÏrlvZjwl£/^
{Pjwpr{Nnqpuze x ^P~(snquveolvegt^jwp x pL^Pqjwlvegt^  uvh{ZlmZj-l   4°S±
    ±
 4 ±
    ±
z²v¥
  Ë!Ë í Ë ( 7<9'*  '* 	2 
  4,!'A	 	 2 	2  ,/ '*%  %"&
["'+	 	 D #	$	' B@2D=' 
 #' 	 $	' %G'	
1$#@'#"$	' %&  	 <D='  	 	    °E±
   ±
 4 ±
   ±
² E
 5O 
Y[ZL^{nfnt~ x eopj-lv^Gu ½ lmZL^lmjwpt^p<l,jwptig^5jtp x lvZL^{hL~v-jwlvhL~m^jwl[lvZL^5pjwisntegpql,nt¦lmZL^2sj-lmZ  {nt~m~v^Guzsntp x eop lmn2lvZ^,-jwighL^±
  nw¦lvZL^ ]bn x eo^ x sj-lmZ x ^s^p x jwpjtioy<lvek{jtioigy"nqp  ^P{Pjwhuv^lvZ^yjt~v^2^|JsL~v^Guvuv^ x fy¦ånt~m]"hLikjtu,{ntp<lmjteopeopL¤nqpLigy*jtpjwigy<lvek{¦åhLp{lmeonqpu,nt¦ª±¥­Lnt~lvZL^	uvjt]b^"~v^Gjtuvntp*lvZL^
{nfnt~ x eopj-lv^Gu ½ lvZL^ljwpLq^p<lªjwptig^Pu>jwp x lmZL^{hL~v-jwlvhL~m^Pu!jwl>lvZL^snqeop<lmu/{Nnq~v~m^Puvsnqp x egpL lvn5lvZ^,-jwighL^Pu± 
  4 ±   » 4 : : : 4 5jw~m^2jwikuzn_uznq]_^5jtpjwigy<lvek{ ¦åhLp{lmeonqpunt¦  ¥Y[ZL^ sL~mntsnquveÅlmeonqp¤egu/sL~mn-t^ x ¥ 
  ,%"
 # /N"%   rr /2N"%d _4
 ^{Nnqpuve x ^P~uznq]b^5sjwlvZ ýjtp x £/^ x ^pL^2j; 	  D #$'U& : jtu(¦ånqioign-£,u"K
G¢_£(^ ]_n x eo¦åy lmZL^ðq~mjtsLZ §°S±m²	nt¦  nqp l£/n x eW>V^~m^p<legp<lv^~m-jwiku ±
 4 ±

  	2jwp x ± 4 ±
  	 ¡ ^N|L{N^PsJllmZL^4~muzl*jtp x lmZL^ðikjtuzlnqpL^G¢uzh{Z lvZjwleo¦ §°S±m²bZjtuuvnt]_^4ionJ{jti]¤j-|Jeo]	hL] j-l lvZL^	]bnq]_^p<l±




['  	$$J	0 %J 

	  J%!
µ   µ  µ   µ   

  µ











   ½±

    ±
   	
  ½±  ±   ½± 
    ±    	    ¥
<^~m^	£(^ x ^pLntlv^b<y   uznq]_^buv]¤jwigisjw~jw]_^Nlm^~ ¡ £/^¤{Pjwpð{ntpuve x ^~sn<uzeolvegt^bnt~5pL^Pqj-lmeoq^   ¢jtp x £(^ x ^pLntlv^*<y   ½  l£(nðsnquveolvegt^{ntpuzlmjtp<lmubuzh{Z@lvZjwl    þ°E±
   ±
 4 ±
    ±
z² ½
   @°S±    ± 4 ±    ±w²v¥  ^"~m^]¤jt~vÏlvZjwl¦ånt~lvZL^	]_n x eÅ^ x sjwlvZ ¡ £/^ x ^pLntlv^eol fy   ¢{ntp x eÅlmeonqpðjq¢nw¦/­egpjwi F/nqp x eolvegntpuL¥Ø¤ZLnqi x u ¡ ^G{jthuz^bfy x ^NpeÅlmeonqp °52² x nf^Puvp§® l5{ZjtpLt^ ½ uv^^jtp^|Ljw]_sLig^nt¦uvnt]_^2uvh{Z]_n x eo{jwlvegntp*ntpr­eoqhL~v^2<¢¥












: pð­egthL~m^	¤lvZL^ x nwlvlv^ x ioegpL^Gu x ^pLntlv^lmZL^"seo^G{N^Pu nw¦>lmZL^bpL^£q~mjtsLZ§¥  ^ x ^pLntlv^"fyr¯  °S±m² ½¾  °S±m² ½   °E±m² ½   °S±m²(lmZL^_{Nnfnt~ x egpj-lm^Pu ½ lmZL^blmjtpLt^Ppql5jwpLqio^_jwp x lvZ^_{hL~mDjwlvhL~m^"nt¦/jsnqeop<l2nw¦  {nt~m~v^Guzsntp x eoplvn¬±¥
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 v°E±
    ±
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Y[ZL^ljwpLq^p<l,jwpLqio^nw¦lvZL^5sjwlvZ   jwl[lvZL^pjtisnqeop<l ¡ £(^ x ^pnwlv^5eol<y$  °5²Î¢/egu[^<hjwilvn
´ 7¶   °E±m² ¼ ±¥ <,^Pp{N^ ½ eo¦£(^2£[jwp<llvZjwl   °652²³. 7 ½ lmZL^prlmZL^jw~m^Pjbnw¦& 2b©)( ¡ £(^ x ^pnwlv^"eÅl,fy

     ¢ª]	huzl,^2^qhjwiVlvn_lmZL^jw~m^Pj	nw¦ *,- ¡ £(^ x ^pLntlv^2eol,fy 
     ¢¥  ^2ZjDt^

     ³     °E±     ±  ² 4 
     ³     °E±     ±  ²;:
cfn ½ £(^nqJlmjteoplvZ^5¦åntigion-£egpLb^ <hjwigeolyK
  °E±     ±  ²³   °E±     ±  ²:
Y[ZL^[sL~mntsnquveolvegntpekusL~vn-q^ x ¥ 
  Ë!Ë í Ë 	 7! * \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$	' %G   E
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|Jeguzlv^Ppuz^5nt¦     °   ² ½    °   ² ¡ nt~     °   ² ½   » °   ²Ð¢[£eolvZ*lvZL^2~megtZ<l[uvegtp¦ånt~uv]¤jwigi   ¥Y[ZL^[ig^]_]¤jegusL~mn-t^ x ¥ 
Y[ZL^2]_^lvZLn x eop<lm~vn x h{^ x eop{Pjtuv^DT({jtp*^2huv^ x eopuv^q^~jwi{jquz^Gu ¡ uz^P^,sLs^p x eÅ|;R¢¥
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TÎl/¦åntigion-£,u¦å~mnt] lvZ^ x ^pLeolvegntp¤nw¦{Pjtuv^ T TlmZj-l!lmZL^~m^jt~v^,]¤jtp<y	sn<uvuvegLio^ uzhLV{jquz^Gu¥  ^ x egfe x ^
jtioisnqumuveoLig^2{jquz^Gu[eoplvZL^5¦ånqioign-£egpL_£(jDy K
G¢ªlvZ^{jtuv^5£ZL^plvZ^2sj-lmZ ýZjtujwl]bn<ulnqpL^2snqeop<lnw¦_X^P~vn_{Nh~v-j-lmhL~m^ ¡ {jtioieol
® uvhLV{jquz^2®Ø¢ ½t¢ªlvZ^{jtuv^5£ZL^p




¡ {Pjwigi§eÅl® uvhL{Pjtuv^&R ®Ø¢ ½q¢ªlvZ^{jtuv^5£ZL^p




¡ {Pjwigi§eÅl® uvhL{Pjtuv^GF ® ¢ ½`<¢ªlvZ^{jtuv^5£ZL^p












P>fe x ^p<lmioy ½ jwpfy2sjwlvZb^PionqpLtegpL,lmn2{jtuv^ TT^igntpL<ulvn5uznq]b^(nw¦lvZL^Guz^[uzh{Pjtuv^PuP¥  ^[uzlvh x y"jwpfy{Pjtuv^"egpðlmZL^_{Nnt~m~m^Puvsnqp x egpLuvhLuv^P{Nlvegntpðjtp x ½ uvhL]_]_jt~veXegpLlvZL^bntLlmjwegpL^ x ~m^PuvhLiÅlu ½ £(^	¦ånt~m]"hLikj-lm^lmZL^5¦åntigign-£eopLbig^]_]¤j K
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Q^]_]¤jL¥g[¦åntigion-£,u>¦å~vnq] Q^]_]¤jtuª¥  ½ ¥  ½ L¥gG ½ L¥gP ¡ uz^P^lvZ^ x ^Guv{~vegsJlvegntp_nt¦lmZL^Puv^,ig^]_]¤jtu^ign-£¢¥
 å  Ë§Ç w Ë  
G¢_(l~muzl¬£(^ð{Nnqpuze x ^P~_lvZL^ðuvhLV{jquz^ð jwp x £(^ ntJljwegplvZjwleÅ¦2lmZL^ x ekuzlmjwp{N^
^l£/^P^p¤lmZL^eopLeolvekjwiVjwp x pjtisntegp<lmu/nw¦lmZL^sjwlvZ egu/t~m^Pjwlv^~!lvZjtp¨ : ¨qÃ Ä ½ lmZL^p ½ýekuvp§® lnqsJlveg]¤jwi ¡ uz^P^ Q^]_]¤j¤L¥Ø ½ cfhLuz^G{lvegntp¥oD¢¥t¢Y[ZL^pb£(^({ntpuve x ^~lvZL^uvhL{Pjtuv^ R jtp x £/^(ntJljwegplmZj-l>eo¦lvZ^ x ekuzlmjwp{N^[^l£/^P^p
lvZL^¤egpLeolvekjwiªjtp x pjti>snqeop<lmunw¦(lvZL^¤sjwlvZ eku5t~m^Pjwlv^P~ lmZjwp
	qÂ :qÃ Ä ½ lvZ^p £(^_{Pjwp]_n x eÅ¦åy þuvn2lvZjwlªlmZL^nqJlmjteopL^ x sjwlvZ¬uvZLnthLi x ^ uvZLnt~vlv^P~>lvZjwp þjtp x uzZnthLi x umj-lvekuz¦åy
lvZL^5egpLeolvekjwijwp x pjti{ntp x eolvegntpu ½ ZL^Pp{N^ ½ lvZL^sj-lmZ þekuvp§® l[ntsLlveg]_jti ¡ uv^^ Q§^]_]¤j"¥  ½cfhLuv^P{NlvegntpL¥Øt¢N¥
q¢Y[ZL^pb£(^({ntpuve x ^~lvZL^uvhL{Pjtuv^ F)jwp x £/^(ntJljwegplmZj-l>eo¦lvZ^ x ekuzlmjwp{N^[^l£/^P^p
lvZL^eopeÅlmegjti/jwp x pjwi/snqeop<lu"nt¦(lmZL^¬sjwlvZ  eku"q~v^Gj-lv^P~5lvZjtp)Áq¨tÂ<Ã Ä ½ lmZL^p@£/^{Pjwp]_n x eÅ¦åy þuvn2lvZjwlªlmZL^nqJlmjteopL^ x sjwlvZ¬uvZLnthLi x ^ uvZLnt~vlv^P~>lvZjwp þjtp x uzZnthLi x umj-lvekuz¦åy
lvZL^egpLeolvekjwijtp x pjtiL{Nntp x eÅlmeonqpu ½ ZL^p{N^ ½ lvZL^sj-lvZ eguvp§® l!ntsJlmeo]¤jwi ¡ uv^^ Q§^P]b]¤j2¥oD ½cfhLuv^P{NlvegntpL¥ q¢ ½`<¢ ­eopjtioyr£(^b{ntpuve x ^~ lvZL^_uvhL{Pjtuv^/? jtp x £(^"nqJlmjteopðlvZjwleo¦!lvZ^ x eguzlmjtp{N^	^Í
l£/^P^p@lvZL^*eopeÅlmegjti[jtp x pjwi(snqeop<lu	nt¦,lvZ^sjwlvZ  egubt~m^Pjwlv^P~lvZjwp	qÂ : Ã Ä ½ lvZ^p£/^ {Pjwp]bn x eo¦åy uvn@lmZj-llmZL^ ntJljwegpL^ x sjwlvZuzZnthLi x ^)uvZLnt~vlv^P~lmZjwp jwp x
uzZnthLi x uvjwlveku¦åyðlvZL^eopLeolvekjwi(jwp x pjwiª{ntp x eÅlmeonqpu ½ ZL^Pp{N^ ½ lmZL^¬sjwlvZ  eguvp§® l"ntsLlveg]_jti¡ uv^^Q^]_]¤jb¥oG ½ cfhLuz^G{lvegntp¥ <¢¥
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 eolvZLnqhJl,ignqumu/nt¦q^pL^P~mjtioeoly¤£/^2uvhLsLsnquv^lmZj-llmZL^2{NhL~m-j-lmhL~v^nw¦lvZL^2sj-lvZ  eku[pLnqpJÍSp^qjwlvegt^q¥
 5O 
? ^pLntlv^5fy ¼ lvZL^ x ekuljwp{^ ^Nl£(^^Pp¬lmZL^5eopLeolvekjwi§jtp x pjwiVsntegpqlu(nw¦§lmZL^5sj-lmZ jtp x fy  §lvZL^ig^pwlvZ4nw¦ ¬¥? ^pnwlv^bfy  j¬sntegp<l2^PionqpLtegpL¬lmn uzh{ZðlvZjwl lmZL^bio^PpLwlmZ4nt¦!lvZL^bsLeg^P{^	nt¦ 
^Nl£(^^Pp¤lvZ^ egpLeolvekjwisnqeop<l(jtp x lmZL^ sntegp<l )^qhjwiku ¶ ! ¨J¥_?^PpLnwlm^fy@jsntegp<l(^igntptegpL2lvn$uvh{ZðlvZjwl lmZL^	ig^pwlvZ4nw¦!lmZL^_sLeg^P{N^	nw¦ .^l£/^P^p lmZL^	pjwisntegp<l5jtp x lmZL^	sntegp<l		X^ <hjtigu 7 ! ¨J¥.?^PpLnwlm^ fy ¼
 ¡ fy'  
 ¢blmZL^ x ekuzlmjwp{N^ ¡ lvZL^ ig^pwlvZ nt¦5lvZL^ seo^G{N^ nt¦ lmZL^ðsjwlvZ¢^Nl£(^^PplmZL^2sntegpqlu   jtp x   ¥
 
'9 <2  +]
G¢ F/ntpulm~vh{Nl,uznq]b^2jthJ|Jeoigegjt~vy¤sj-lvZ¥
t¢(jq¢ Z uzegpL¤uvnt]_^5sL~vnqs^P~zly¤nt¦lmZL^uvhLnqsJlveg]¤jwisjwlvZ ½ £/^5ntLlmjwegp
  
  ¼
  ° :    Ã ¨<² Ã Ä
¡ uv^^ ¡ -Hw¢v¢¥
¢ ZuvegpL¤uznq]b^5sL~mnts^~vly¬nt¦lvZ^2sj-lmZ  ½ £(^5ntJljwegp
  
    

Á ¼ 
     >GÂÁ Ã Ä
¡ uv^^ ¡ `G¢v¢¥
{P¢cfn ½ {Nnq]bsjw~meopL	lvZ^2~v^GuzhLiolmu[nqJlmjteop^ x eopjq¢(jtp x ¢ ½ £(^5ntJljwegp
¼
 X° > 8:   Ã ¨<² Ã Ä
¡ uv^^ ¡ `<t¢v¢ ½ jtp x jtu
¼  ¼ 
     ¨ Ã Ä
¡ uv^^ ¡ tq¢v¢ ½ lmZL^p
¼ ° > :0   Ã ¨f² Ã ÄX¨&:Ø¨wÁ Ã Ä ¨&:Ø¨ Ã Ä
¡ uv^^ ¡ `qq¢v¢¥
<,^Pp{N^ ½ £/^2{ntp{ioh x ^ lmZj-l,eo¦ ¼  ¨&:Ø¨ Ã Ä ½ lmZL^p
¼ 
    X° > 8:   Ã ¨<² Ã Ä
¡ uv^^ ¡ `t`f¢z¢ ½ lmZLegueguj){Nnqpqlm~mj x ek{lvegntp£eolvZ ¡ `ft¢b£ZLek{Z ¦åntigign-£,ub¦å~vnq] lvZ^¦:jt{Nl¬lvZjwl£/^uvhLsLsnquv^*lvZjwlblmZL^sjwlvZ 3eku_ntsJlmeo]¤jwi ¡ eE¥ ^t¥  egu¤jwl¤]bn<ul_lmZL^io^PpLwlmZ nt¦uvnt]_^
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­egth~v^_t
  ² F/ntpuzlv~mh{Nluvnt]_^2jwhL|fegigegjt~vy¤sjwlvZ jtu(¦ånqioign-£,u¥
F/nqpulm~vh{l ½ j-l_~ul ½ lvZ^ jw~{¬nw¦Zjwio¦íÍÐ{NignwlvZnte x {Nnq~v~m^Puvsntp x egpLðlvn §°S±m²b³G¨t±   ¶ ntp lvZL^egp<lv^P~v-jwi8 Â 4  ¶ ! ¨ 	Et{ntpuzlv~mh{llvZ^[jt~m{/nw¦Zjwio¦íÍÐ{NignwlvZnte x {Nnq~v~m^Puvsntp x egpLlvn §°S±m²³ ¨L°E±"°5   7 ! ¨f²z²nqplmZL^2egpqlm^~m-jwi' 5   7 ! ¨ 4 5	 ¡ uv^^­egthL~m^_t4KlmZL^~m^2jw~m^lvZL^uv^q]b^Pp<lmu  ýjwp x , ¢N¥ n-£ {ntpuve x ^~lmZL^"sntegp<lmu   jwp x  jqul£(n¬snqeop<lu,ntprlmZL^"sigjtpL^£eolvZL|J^ x lmjwpt^p<l jtpLtig^Pu
jtp x £eÅlmZBXP^~mn*{hL~v-jwlvhL~m^t¥\F/ntpuzlv~mh{Nl2uvnt]_^_uzhnqsJlveg]¤jwi>sjwlvZ*ntegpLegpL*lvZL^Guz^_sntegpqlu2jtuegp Ag3C ½AgGJC ½ AgPJCÎ¥  ^tegt^r^ign-£$lmZL^ t^PpL^~jwi[e x ^Pj nt¦ lmZL^ð{ntpuzlv~mh{lmeonqp nt¦5uvnt]_^ uvhLntsJlmeo]¤jwisj-lmZ{ntpLp^P{lmeop	lmZL^2sntegpqlu   jtp x _¥!Y[ZL^(huzlveo{jwlvegntprnw¦lvZLeku,{Nnqpuzlv~mh{lmeonqpeku[tegt^PpegpUAo3JC ½ AoGJCS¥ ^ {ntpuzlv~mh{l>lmZL^,sjwlvZ_¦å~mnt]  Òlvn Òfy	]_^Gjwpu>nt¦VlvZL^ t~jwsLZbnw¦VlvZ^ {Nh~v-j-lmhL~m^,jtu!j¦åhLp{lvegntp
nt¦lvZL^ sj-lmZ¬ig^pLtlvZ ¡ uz^P^ jwp^N|Ljw]_sLig^nt¦uzh{Z¤q~mjtsLZ¤ntp­egth~v^Dt¢N¥Y[Z^t~jwsZbnt¦lvZL^5{Nh~v-j-lmhL~m^
eku[j	{ntp<lvegpfhLnthuªsLeg^P{^£ekuz^ÍSigegpL^Pjt~ª¦åhLp{lvegntp ¡ jtpfy¤sLeo^G{N^egu[nt¦§lyfs^ ¬³a`5¨w±   nt~ ³XÂq¢¥>Y[ZL^seo^G{N^2nw¦lvZ^2t~jwsLZ*^l£/^P^p*lvZ^2snqeop<lmu	 jwp x
 {Nnt~m~m^Puvsnqp x u/lvn_lmZL^2ioegpL^"uv^q]_^p<l ½ lmZL^nwlmZL^~seo^G{N^Pu{nt~m~v^Guzsntp x lvn¤jt~m{Pu[nw¦jbZjtiÅ¦íÍÐ{NignwlmZLnte x ¥
<^~m^  ½   §jt~v^ lvZ^2io^PpLwlmZunw¦lvZL^2sj-lvZjtp x lmZL^y*{jtp^{Nnqpuze x ^P~v^ x jqu(l£/nbsjw~jw]_^lv^~uP¥Yn¬{Nnqpulm~vh{luvnt]_^2sj-lmZ*¦å~vnq]  þlvn  £(^2Djt~vy jtp x   ntp*lvZ^eop<lm^~mDjti% Â 4 ¨ Ã Ä 	uzn_lmZj-l
lmZL^ lmjwpt^p<l(ioegpL^Pu(j-l/lvZL^sntegpqlu jwp x
 uvZLnthLi x ^ sjw~jwigio^Pi ¡ eE¥ ^t¥  VuzZLnqhLi x ^uvnt]_^¦åhLp{lvegntp
nt¦ k¢[jwp x lvZL^5ljwpLq^p<l[t^P{Nlvnq~mu[j-l[lmZL^5snqeop<lmuýjtp x
 uzZnthLi x ZjDt^nqsLsnquveÅlm^ x eo~m^P{NlvegntpuP¥_TÎ¦ 
¡ nt~[eo¦  í¢ª-jt~veg^Pu(ntplvZL^2egp<lv^P~v-jwi  Â 4 ¨ Ã Ä 	 ½ lmZL^plvZ^ ljwpLq^p<ljwpLqio^ ¡ nt~ *¢(j-l[lvZL^5sntegp<l¡ nt~[j-l(lvZL^sntegpql 
 ¢!lmjwÏq^Pu({NnqpqlmeopfhLnqhuvioy¤jwigiDjtioh^Pu/¦å~vnq]   
 4  
  ¨-Ä 	nq~  
 ð¨wÄ 4  
 	 ¡ ¦å~mnt]
ëë øc ô
t`   













    ¨wÄ 4   	ªnq~    4    ¨-Ä 	å¢ ¡ lmZL^¬{ZLntek{N^bnw¦[egpqlm^~m-jwi x ^s^p x u2ntp4lvZ^¬uzegtp nw¦   ¡ ntp lvZL^uvegtp*nw¦ 

~v^Guzs^P{Nlvegt^igyL¢z¢N¥
­nt~   ³.Ä ! ¨ ½   ³  Ä ! ¨jwp x ¦ånt~<  ³  Ä ! ¨ ½   ³.Ä ! ¨lvZL^*jwpLqio^Gu^Nl£(^^Pp lvZL^ljwpLq^p<ligeop^bjwllvZ^"sntegpql jtp x lvZ^	q^P{lmnt~	 
 ZjDt^ x eW>V^~m^p<l2uzegtpu¥Y[Zfhu ½ -jw~my<egpL  jwp x  ntp_lvZ^egpqlm^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nw¦/Zjwio¦íÍÎ{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jt~m{Pu{jtp x ^t^PpL^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p<l ¡ ^P{Pjwhuv^2lmZLegu,ioegpL^"uv^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{Pjwp x ^q^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 lvZL^ x eguzlmjtp{N^	^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   Ã ¨<² Ã Ä 
Ò° ¼
  ¨ Ã Ä²  ° :   Ã ¨<² Ã Ä ³ ¼
   ° :    Ã ¨<² Ã Ä : ¡ -Hw¢
^P]¤jw~mÏ lvZj-l£(^¤ZjDt^_ntLlmjwegpL^ x egpL^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lvZegusntegp<l>^ <hjwikuX^P~vn ¡ ]_n x hLign2¨wÄ¢¥_?^PpLnwlm^[<y  lmZL^[igjqulsnqeop<l>^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^P]¤jw~mÏlmZj-l£/^ªntJljwegpeop^ <hjwigeoly ¡ `G¢§huveopL uznq]b^/sL~mnts^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^   nw¦  eku[t~m^Pj-lm^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pLntlv^fy ¡ fy ,¢(lvZ^eopeÅlmegjtisntegpql ¡ lvZ^2pjtisntegpql¢[nw¦  jwp x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~muzl ¡ lvZ^2igjqul¢(snqeop<l,nw¦X^P~vn¤{Nh~v-j-lmhL~m^t¥
TÎ¦lvZL^ x ekuljwp{^5^l£/^P^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qÃ Ä
jtp x eÅ¦5lvZ^ x eguzlmjtp{N^r^Nl£(^^Pp lmZL^sntegpqlu & jwp x * eku¤j-l¬]_nquzl qÂfÃ Ä ½ lvZ^p lvZ^ uzhL] nw¦lvZL^x eguzlmjtp{N^Gu_^l£/^P^plvZL^sntegp<lmu @jtp x & jwp x ^Nl£(^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 ¶ 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^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nqhJlmuve x ^(uvnt]_^(uz]¤jwigifpL^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$
uzn_lmZj-l,lmZL^pL^P£Òsj-lvZ ¡ £/^ x ^pLntlv^2eol fy 	¢
uvZLnqhLi x ^ruzZnt~vlv^~"lvZjtp)lmZL^sj-lvZ 
$
¥Y: pL^{Pjwp@uv^^rjwp@^N|Ljw]_sLig^nt¦ uzh{Z@j ]_n x eo{jwlvegntp)nqp
­egthL~m^¤]S ¡ lvZL^sj-lvZ 
$
eku]¤jw~mÏt^ x fylvZL^2sntegp<lmu ½  ½   ½ 














 :  ^2sL~vn-q^lmZL^2egpL^ <hjtioeoly /  /  / 
$
/fegp*lvZL~m^^2uzlmjwq^PuOK
 ²j-l ~ul£/^"{nt]_sjt~v^2lmZL^bio^PpLwlmZu,nt¦>lvZL^bsj-lmZu  $ jwp x     £(^"ntLlmjwegplmZL^¦ånqioign-£eopegpL^qhjwigeÅly K / 
$
/ 3/     / .>
: >PÁ	 A  qÁ
¡ uz^P^&Q§^]_]¤j¤L¥ q¢ ½
 ²2lvZL^Pp £(^{Nnq]bsjw~m^lmZL^rio^PpLwlmZu_nw¦ lvZL^rsjwlvZu  jwp x      £/^rnqJlmjteop lvZL^*¦ånqioign-£eopegpL^qhjwigeÅly K / $/
3/     / .>
: ÂwÂ0tÁq¨ 
¡ uz^P^&Q§^]_]¤j¤L¥ q¢ ½
ëë øc ô
` 3   
['  	$$J	0 %J 

	  J%!
 ²(lmZL^p4£/^_{Nnq]_sjw~m^ ¡ huzegpLlvZL^_~m^PuvhLiÅlunqJlmjteop^ x egpBQ^]_]¤jtuL¥  ½ L¥ q¢,lvZ^	ig^pLtlvZunt¦!lvZL^sj-lvZu ýjwp x 
$
¬£(^nqJlmjteop*lmZL^ x ^Puveo~m^ x egpL^ <hjtioeoly K




 Ë P w Ë Ë   Ë  Ç2 J   7
 ^uvZLn-£þZLn-£ýntp^_{Pjwp {Nnqpuzlv~mh{l"uvnt]_^_sj-lmZ .¦å~mnt] lvZL^¬egpLeolvekjwi!sntegp<lnw¦ 
$
¡ £(^ x ^pnwlv^
eol2fy 2¢,lmnlmZL^bpjti>snqeop<l5nw¦ 
$
¡ £(^ x ^pLntlv^beÅl2fy 5 ¢£eÅlmZð¦ånqhL~2uz£eolm{ZeopL*sntegpqlu ¡ $ekulvZL^
{ntp{Pj-lm^pjwlvegntp"nt¦¦ånqhL~!jw~{unw¦jZjwio¦íÍÐ{NignwlvZnte x jwp x nt¦jigeopL^uv^q]b^Pp<lOEqjtionqpL XlvZ^[lmjwpt^p<l!jwptig^
jtp x lvZL^{hL~v-jwlvhL~m^2jw~m^{ntp<lvegpfhLnthu¢¥
 ^2{Nntpulm~vh{Nl  <y¤]_^Gjwpu/nw¦lvZL^t~jwsLZnw¦§lmZL^2{NhL~m-j-lvh~v^jtu[j¦åhp{lmeonqpnt¦§lvZL^5sjwlvZio^PpLwlmZ
¡ uz^P^bjtp4^|Ljw]_sLig^	nt¦(uvh{Zðq~mjtsLZðnqp4­eoqhL~m^Gq¢¥bY[ZL^_t~jwsLZðnw¦ªlmZL^¤{NhL~m-j-lmhL~v^beku2j{ntp<lvegpfhLnthu




<^~m^  ½    jt~v^ lvZ^2io^PpLwlmZunw¦lvZL^2sj-lvZjtp x lmZL^y*{jtp^{Nnqpuze x ^P~v^ x jqu(l£/nbsjw~jw]_^lv^~uP¥
 µ








 ^{ntpuve x ^~ªlvZL^sLeg^P{N^ nw¦§lmZL^sj-lvZ ¦å~vnq]ýlvZL^ eopLeolvekjwiVsntegp<l lmn	uvnt]_^sntegp<l ) ¡ lvZL^sntegpql) nw¦lvZL^2sj-lvZ  {Nnt~m~m^Puvsnqp x u/lvnblvZ^2snqeop<l;) nw¦lmZL^2t~jwsZnt¦lvZ^{NhL~m-j-lvh~v^D¢¥
TÐp{~v^Gjtuveop ]_ntpnwlvnqpLnthuzigy"£(^,ntLlmjwegp¤lmZL^egp{N~m^PjquzegpL2nt¦lmZL^ jtuvntighJlv^,-jtiohL^nw¦lvZ^lmjtpLt^Ppql
jtpLtig^ jwl[lvZL^5sntegpql) ¡ £/^ x ^PpLnwlm^ eolfy  
 ¢ ½ ^P{Pjwhuv^ lvZL^2{Nh~v-j-lmhL~m^ x nf^Puvp§® l,{ZjwpLq^ uveoqpnqp Â 4  	jtp x lvZL^jtpLtig^ 









    ³    G¶ §°S±m² ¼ ± :
Y[ZL^bjwuvntighJlm^-jwighL^"nt¦  
    egu ^ <hjti§lvnlvZL^bjw~m^Pj_nt¦>lvZL^	lv~megjtpLtig^ ) ½ eE¥ ^t¥,lvn   » ! ¨J¥TÎ¦£(^£[jwp<l[lvZj-l</  
    /"1 ¨-Ä ½ lmZL^p ½   » 1 tÄ jwp x   1 ¨qÃ Ä!¥<^p{^ ½ eo¦  -jt~veg^Pu(ntp  Â 4 ¨<Ã Ä8	 ½ lmZL^p*lvZ^ ljwpLq^p<l,jwpLqio^ 
 j-l[lvZ^2snqeop<l ) ljwÏq^Pu[{NnqpqlmeopfhJÍnqhuvioy*jwigi§-jwighL^Pu,¦å~vnq]    4    ¨wÄ 	nq~    )¨-Ä 4   	 ¡ lmZL^"{ZLnqeg{^2nw¦lvZL^"eop<lv^P~v-jti x ^s^p x u,nqplmZL^uveoqpnt¦   ¢¥Yn2{Nntpulm~vh{Nluvnt]_^[sjwlvZ	¦å~vnq]lvZL^[sntegp<l  lvnlmZL^snqeop<l 5@£(^[-jw~my Ljwp x   fntp	lvZL^egp<lv^P~v-jwi Â 4 ¨qÃ Ä 	uvn_lvZj-llmZL^2ljwpLq^p<ligeopL^GujwllvZ^snqeop<lu;) jwp x  uzZnthLi x ^	sjw~jwigig^i ¡ eE¥ ^t¥  uzZLnqhLi x^ruznq]b^¬¦åhLp{lmeonqp@nt¦ k¢	jwp x lvZL^lmjtpLt^Pp<l"t^G{lvnq~mu	j-l	lvZL^*snqeop<lu) jtp x  uzZLnqhLi x ZjDt^lvZL^nqsLsnquveÅlm^ x eg~v^G{lvegntpu¥ð,^]_eop x lvZjwl	eo¦  ¡ nt~	eÅ¦  í¢2-jt~veg^Pu2nqp lvZ^egpqlm^~m-jwi  Â 4 ¨ Ã Ä 	 ½ lmZL^p@lvZL^ljwpLq^p<ljwptig^  
 ¡ nq~   ¢jwl,lvZL^"snqeop<l) ¡ nt~jwl,lvZL^	snqeop<l  ¢[lmjtÏt^Gu,{NnqpqlmeopfhLnqhuvioy*jwigi§-jwighL^Pu¦å~mnt]    4    ¨wÄ 	ªnt~A    ¨wÄ 4   	 ¡ ¦å~vnq]   7  ¨wÄ 4  7 	/nt~A  7 4  7  ¨-Ä 	å¢ ¡ lmZL^{ZLnqeg{^bnt¦egp<lv^P~v-jwi x ^s^p x u,ntplvZL^uveoqpnt¦   ¡ ntp*lvZL^uvegtp*nw¦  )~m^Puvs^G{lmeoq^igyJ¢v¢¥­nt~  
 ³ Ä ! ¨ ½   ³G Ä ! ¨ jtp x ¦ånq~  
 ³  Ä ! ¨ ½   ³ Ä ! ¨rlvZ^rjtpLtig^Pu	^Nl£(^^p@lvZL^ljwpLq^p<l!igeopL^ j-l!lmZL^sntegp<l ) jwp x lmZL^,t^G{lmnt~ )  ZjDt^ x e[>^P~v^Pp<l/uzegtpu¥Y[Zfhu ½ -jw~my<egpL jwp x   nqp_lvZL^ eop<lm^~mDjti* Â 4 ¨qÃ Ä 	 ½ £(^,ntJljwegp_lvZjwlª¦ånq~/uvnt]_^,-jwighL^Puªnw¦   ½   lvZLeku(jwpLqio^,^P{nt]_^Puª^ <hjtiLlvnXP^~mn¥Y[Z<hu ½ £(^[ntJljwegplvZ^ x ^Puveo~m^ x sj-lmZ ¬¥Y[ZL^[{Nntpulm~vh{Nlv^ x sjwlvZ umj-lvekuz^Pujwigif~v^<hLeo~m^]_^Ppqlu¥  ^PpL^~jwigioy ½ eÅ¦ £/^*{Nntpulm~vh{Nlbuvnt]_^sj-lvZ  fy4lmZLeku"]_^NlmZLn x ½ lmZL^~m^^|Jeguzl"¦ånqhL~	snqumuveoLegigeÅlmeo^Gu¥Y[Z^Puv^2sn<uvuveoeoigeÅlmeo^Gu{nt~m~v^Guzsntp x lvn_lmZL^ ¬snqumuveoLig^{ZLnqeg{^Punt¦uveoqprnw¦lvZL^	{NhL~m-j-lvh~v^°E±m²ªnqprlvZL^
egp<lv^P~v-jwiku°EÂ 4  E² ½ °65>    4 52² ¡ uv^^2­egthL~m^_JHw¢N¥ ^ x ^pnwlv^2fy  ¡ fy 7 ¢/lvZL^5ljwpLq^p<lt^P{Nlvnq~[jwl[lvZL^2sntegp<l ¡ j-llvZ^2snqeop<l;5 ¢N¥]bnqpL lvZL^Guz^  sn<uvuvegLeoigeolveg^Pub£/^{ZLnfn<uz^*j4]_n x eo{jwlvegntpuzh{Z lvZj-l_lvZL^{ntpuzlv~mh{lm^ x sj-lmZ
 uzZnthLi x ^_lmZL^¬uzZnt~vlv^PuzlP¥¬­~vnq] pLn-£ ntp £ZL^p £(^¤uvjDy ÎlvZ^¬{Nntpulm~vh{Nlv^ x sjwlvZ   ½ eÅl]_^GjwpulmZj-lb£/^ZjDt^¬{ZLn<uz^Pp lvZL^^Gulb]_n x eÅ{Pj-lmeonqp@jw]_ntprlvZL^Guz^  sn<uvuvegLeoigeolveg^Pu ¡ eE¥ ^t¥ðlvZjwl	£(^¬ZjDq^
{ntpuzlv~mh{Nlv^ x lvZ^uzZLnq~zlm^Puzl(sj-lvZ 	¢N¥
 :<>=?*@8A 8A!(+2 (+*-8
!52*@8A$  = 2$%*354	 
,^]_eop x lvZjwl eol,¦åntigion-£,u¦å~vnq]$lmZL^ x ^pLeolvegntpnt¦>uvhLV{jquz^GRXlvZj-l,lmZL^2lmjtpLt^Pp<l jwpLqio^2nt¦lvZL^	sj-lmZ

$
^l£/^P^plmZL^"sntegp<lmu & jtp x *$]_jtÏt^Guj¤lmhL~mp nw¦ªjwl ig^Pjtuzl5¨wÄ ¡ eS¥ ^q¥lmZL^bsLeo^G{N^	nw¦>lvZ^	sjwlvZ 
$^Nl£(^^Pp_lvZL^ snqeop<lu &Xjtp x * eku!nw¦lmZL^,Ïfegp x nw¦VlmZL^sjwlvZ¬uvZLn-£p¤ntp¬­egthL~m^2P<¢¥@<,^Pp{N^ ½ lmZL^jt~v^Gjnt¦&2	©)( * ¡ £/^ x ^PpLnwlm^2eÅl,fy 
      ½ uz^P^­eoqhL~v^b3<¢/egu,jwlio^Gjtuzl,¨wÄ>¥ ^ x ^pLntlv^fy
 lvZL^]¤j-|Jeo]¤jti/-jwighL^nw¦,lmZL^{hL~v-jwlvhL~m^nqp lvZL^*egpqlm^~m-jwi  ±  4 ±  	 ¡ eE¥ ^t¥
 egu^<hjwi[^eolvZ^~blvn / 2 , / ½ nt~blvn / ( - / ¢N¥  ^rZjDt^2
       ¨wÄ>¥  ^{ntpuve x ^~bntpLigy lvZL^{Pjtuv^¨wÄ 1 
      tÄ ½ ^G{jthuz^2eo¦>£/^2s~vn-q^ lmZj-l¦ånt~
      tÄ ¡ eS¥ ^q¥/egprlvZ^"{jquz^2£ZL^PprlvZL^ljwpLq^p<l,jwpLqio^5nt¦lmZL^2sj-lmZ 
$
^l£/^P^plvZL^sntegp<lmu'&jtp x * ]¤jtÏt^Puj	lmhL~vprnt¦jwl,]bn<ul qÄ¢/lvZL^
sj-lvZ  eku!uzZnt~vlv^~!lvZjtp	lmZL^,sjwlvZ 
$
Eq^P<e x ^Ppqlmioy ½ eolªsL~mn-t^GulvZL^uzlmjwlv^P]b^Pp<lªjwikuzn5¦ånq~>lvZL^ {jtuv^£ZL^Pp

       tÄ ¡ uv^^2^P]¤jw~mÏL¥1Hw¢N¥
ëë øc ô
`f   
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¨ Ã Ä 1 
 ¨ Ã ¨wÄ : ¡ `-St¢
 5O 
­nt~ 
      £(^5ZjDt^ lvZL^5¦ånqioign-£egpL_eopL^<hjwigeo^Gu"K
¨-Ä 1'
       tÄ :
 ^2ntJljwegplmZL^2]¤j-|Jeg]_jtisn<uvuvegLio^ 
¤eo¦	
      ³ 
 » ! ¨J¥@<,^Pp{N^ ½
¨wÄ 1 
 » ! ¨  qÄ 4 ¿ :  :3¨ Ã Ä 1 
 ¨ Ã ¨wÄ :
Y[ZL^sL~vnqsn<uzeolvegntp_eku>sL~mn-t^ x ¥ 
 ^({ntpuve x ^~pLn-£ lvZ^/sLeg^P{^/nt¦LlvZ^/sjwlvZ 
$
¦å~mnt]lvZL^(sntegpql&@lvn lvZL^(snqeop<l* ¡ uz^P^/­eoqhL~m^ 3q¢¥
: p ­eoqhL~v^rG¬£(^ x ^pLntlv^_fy   ½ ¡ <y   ½ fy   ½ fy  
 ½ fy f¢lmZL^blmjwpt^p<l5t^G{lvnq~2j-l5lvZL^sntegp<l ¡ j-l[lmZL^ sntegp<l  ½ j-l(lvZL^sntegpql  ½ jwl/lmZL^5snqeop<l  ½ j-l(lvZ^ sntegp<l§¢N¥  ^ x ^pnwlv^fylmZL^,~muzlªsntegpql/^PionqpLtegpL2lmn 
$
uvh{Z_lvZjwl  ýeku/s^P~vs^p x eg{hLigjt~!lmn2lvZL^ulm~mjteoqZ<l!ioegpL^ {ntpLp^P{lmeop
lmZL^¤egpLeÅlmegjti/jtp x lvZL^¤pjwi!sntegp<lmu2nt¦ 
$
¡ £/^ x ^pLntlv^¤eol"fy¢ ½ £/^ x ^PpLnwlm^¤fy lvZL^¬~muzlsntegpql^igntptegpLðlmn 
$
uvh{Z@lvZjwl¤lvZL^rt^G{lmnt~u   jtp x   uvZLnthi x ZjDt^*ntsLsnquveolv^ x eg~v^G{lvegntpu¥  ^x ^pLntlv^fy  j5sntegp<lª^PionqpLtegpL5lmn  $ uzh{ZblmZj-l      jwp x   eku>sjt~mjtioig^iLlvn§¥  ^ x ^pnwlv^fy  lvZ^5~muzl,sntegpql ¡ j-¦ílv^P~lvZ^2snqeop<l¢(^PionqpLtegpLblvn 
$
jwp x lmnblvZL^uzlv~jwegtZ<lioegpL^   ¥
cf^l 	5³ > ! 
¥  ^{Nnqpuze x ^P~!lvZ^,lmjtpLt^Pp<l/{Neg~m{io^ j-lªlmZL^sntegp<l  ¡ j-l/lvZL^ snqeop<l 4¢EfeÅluª~j x eohueku ^ <hjwilvn   jtp x £(^ x ^pLntlv^"eolmu5{^p<lv~m^"fy   ¡ fy   ¢¥  ^ x ^PpLnwlm^"lmZL^Puv^	{eo~{Nig^Pu fy
   ½

   ¥  ^ x ^PpLnwlm^,fy  j2sntegp<lª^igntpLqeopL5lmn2lvZ^jw~{ /   /wuvh{Z_lvZjwl/  /t³ /  
 /q³ Ä 	 ! ¨J¥ ^ x ^pLntlv^fy  lvZ^s~vnt^P{lmeonqp¬nw¦lmZL^5snqeop<l nqp¤lvZL^5igeop^uv^q]b^Pp<l    ¥>Y[ZL^igeopL^2uv^q]b^Pp<l
ëë øc ô
`q`   



























  ekusjt~mjtioig^i!lvnlmZL^uzlv~jwegtZ<lioegpL^ jtp x lvZ^igeopL^uz^Pt]_^p<lmu 
   ½   jw~m^¤sjw~jwigig^i>lmnlvZL^uzlv~jwegtZ<l[ioegpL^ >¥
4/Ç     7 " 2 M
[' 	<2  ;2 $5#( 
$
,5"<0 "' <2 \	'*%  ' 	  3%\	55	" <2 '
°SÁwÄ ! ¨  >w² ! °Î¨ Ã ¨-Ä² B E!E
/   / °EÁtÄ ! ¨  >w² ! °S¨ Ã ¨wÄ²  > : >GÁ	 A <Á : ¡ `qq¢
 5O 
ljwpLq^p<ljtpLtig^(lvnlvZ^(sj-lvZ_eku^ <hjtiqlmnlvZL^egp<lv^q~mjtifnw¦lmZL^{NhL~m-j-lmhL~v^[nqplvZ^,{Nnt~m~m^Puvsnqp x egpL
jt~m{t¥<^p{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¤jwp xlmZL^{Nh~v-j-lmhL~m^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 ¡ lvZ^{NhL~m-j-lvh~v^2j-l,^Pt^P~vy¤sntegp<l,nw¦lvZL^{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 ]¤jwÏq^Pu j_lvhL~mpðnt¦ªj-l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p¤lmZL^snqeop<lmu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ntp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nt~m~v^Guzsntp x eop lmn"±>³ ±  ¢ekulvZL^~ul!sntegp<lª^PionqpLtegpL5lmn2lvZL^ jw~{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~(ntpioyblvZ^{Pjtuv^£ZL^Pp
lmZL^,{Nh~v-j-lmhL~m^[{ZjwpLq^Puuzegtp_nqpbjtp<y	eop<lm^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eku{Nnqpuve x ^P~v^ x egp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 ulvZ^2]b^Gjwpr-jwighL^2nw¦lvZ^ ¾ ÍÎ{n<nq~ x eopjwlv^^l£/^P^p*l£(n¬{Nntpuz^G{NhJlmeoq^5uv£eolm{ZLegpL¤sntegpqlu^ <hjtigu
XP^~mn ¡ eS¥ ^q¥>lvZL^2seo^G{N^2nw¦lvZ^2sj-lmZr{nt~m~v^Guzsntp x eop"lmn¬jwpfyuvh{Zreop<lv^P~v-jtieop<lv^P~muv^P{Nlmu[iS® jw|Jegu ¯V¢jwp x
jqu(lvZL^{hL~mDjwlvhL~m^ x nf^Puvp§® l{ZjwpLq^uveoqpr^l£/^P^plvZL^2sntegp<lmu+&jtp x - ¡ uv^^2­egthL~m^2 3q¢ ½ lvZL^PprlvZL^ljwpLq^p<ljwptig^!]¤jwÏt^Gu§j[lmhL~vp2nt¦Lj-lig^Pjqul¨wÄ_ntp5lvZ^ªsLeg^P{^!^l£/^P^p5lmZL^!sntegpqlu & jwp x -b¥P>fe x ^Pp<lvigy ½egprlvZ^"{jquz^2£ZL^PprlvZL^P~v^jt~v^2]_nq~v^5lmZjwprq^uz£eolm{ZeopL¤sntegp<lmu^l£/^P^p*l£/n¬{ntpuv^P{hJlvegt^2sntegp<lmu
nt¦ XP^~mn {NhL~m-j-lmhL~v^ ½ £(^¬ntLlmjwegp jwikuznjikjt{^t¥*Y[Z<hu ½ £/^¤ZjDt^¤L~mnthLqZ<l2uvhLV{jquz^\?$lvn uvhLV{jtuv^\R¡ ^G{jthuz^"lvZL^¤{~vh{egjtisntegp<lnt¦!lvZ^	sL~mnfnw¦!eku lvZL^bsL~m^Puv^p{^"nw¦(j-l5io^Gjtuzl ntp^ Ðigjq{N^3"ntp  ½ eS¥ ^q¥5lvZL^s~v^Guz^Pp{N^nw¦>uznq]_^ Ðhuv^ig^Pumu io^PpLwlmZ¢¥
Y[ZL^io^P]b]¤j2eku!s~vn-q^ x ¥ 
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Q^]_]¤jr3L¥g ¦åntigion-£,u/¦å~mnt] Q^]_]¤jtu53L¥ 	jtp x 3L¥1Hf¥
TÐp nt~ x ^~lmn*s~vn-q^/Q§^P]_]_j 3L¥g"£(^bhuz^_nwlmZL^~lm^P{ZLpLe <hL^blvZjtp4egp sL~v^Pfeonqhu5{jtuv^Pu ¡ uv^^¬cf^G{Í
lmeonqpu[`<f<¢¥
 ^ x ntp§® l,{Nnqpuze x ^P~/lmZL^5sjw~vl[nw¦§lmZL^5sj-lmZ ¦å~mnt] lmZL^5eopeÅlmegjtisnqeop<l[lvn	lvZL^~uzl[sntegp<lnw¦ XP^~mn
{hL~mDjwlvhL~m^ ¡ eÅ¦9 ¶ ³ Â<¢!jtp x lvZL^sjt~zlªnt¦lvZL^ sj-lmZ  ¦å~vnq]ýlvZL^ igjqulªsntegp<l/nt¦ X^~mn"{hL~v-jwlvhL~m^lvn"lvZL^
ëë øc ô
St   
['  	$$J	0 %J 

	  J%!
pjwiVsntegpql ¡ eo¦  7 ³XÂq¢¥@<^p{^ ½ lvZ^ egpLeolvekjwijwp x pjtisntegp<lmu(nw¦lvZL^pL^P£ sj-lmZ ¡Ex ^pLntlv^5eol(fy  $ ¢jt~v^sntegpqlunw¦X^P~vn¤{Nh~v-j-lmhL~m^t¥
­~vnq] pn-£ntp egp cf^G{lmeonqp)3£/^b{jwigi '*!0
=G%"D <2	lmZL^	sjw~vl nw¦>lmZL^_j-|Jegu5±,{nt~m~v^Í
uvsntp x egpL2lmnlmZL^sjt~zl/nw¦lvZegu/sj-lmZ¬^Nl£(^^p¬l£/n"{ntpuv^P{hJlvegt^snqeop<lmu/nw¦ XP^~mn"{NhL~m-j-lmhL~v^ ¡ jwp x pLnwl
lmZL^2sjt~zl^Nl£(^^pl£(n_{ntpuv^P{hJlvegt^2uv£eÅl{ZLegpL_snqeop<lmu¢¥
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G¢((l~ul£(^2tegt^ lvZL^2q^pL^P~mjtiVe x ^Gj_nw¦lvZL^2sL~mnfnw¦ ¡ uv^^cfhLuv^P{Nlvegntp 3¥oD¢¥
t¢"Y[ZL^p £/^*ulmh x y lvZ^sjwlvZ  jwp x £/^ntJljwegp lvZjwlbeo¦,lmZL^ x eguzlmjtp{N^*^l£/^P^p
lvZL^*egpLeÅlmegjti(jtp x pjwi(snqeop<lmubnt¦lvZL^sj-lmZ  eku"q~v^Gj-lv^P~2lvZjwp 	qÂ :qÃ ÄXjwp x eÅ¦,lmZL^~m^
^N|Jekulu/uvnt]_^,egp<lv^~m-jwi ±  4 ± 
  	   4 5	uvh{Z_lvZjwl/ ±    *±  /  Ã ¨ : 	<¨tÄ ½ lvZ^p¬lmZL^~m^^N|Jekulu(uvnt]_^igjq{N^ntplvZLeku[eop<lm^~mDjtijwp x ½ lmZL^p£/^2{PjwpuvZLnq~zlm^p¤lmZL^5tegt^psj-lmZ  ¡ uv^^cfhLuv^P{Nlvegntp 3¥  ½ Q§^]_]¤jtu53L¥Ø ½ 3¥ <¢¥q¢"Y[ZL^p)£(^{ntpuve x ^~lmZL^*sj-lmZu  {ntpuveguzlvegpL nt¦,eop<lm^~mDjtigu"£ZLnquv^ig^pwlvZu"jw~m^
uz]¤jtioig^~2lmZjwp Ã ¨&: 	q¨wÄ ½ £/^¬{ntpuzlv~mh{l"uvnt]_^¤jwhL|fegigegjt~vy sj-lvZ   jwp x £(^_¦ånt~m]"higjwlv^lvZL^5¦ånqioign-£egpL_~v^GuzhLiolOKegp{jtuv^DT T T[eo¦lmZL^5sj-lmZ ý{Nnqpuveguzlmu[nt¦egpqlm^~m-jwiku[£ZLnquv^5io^PpLwlmZu
jw~m^uv]_jtioig^~ªlvZjtp Ã ¨&: 	q¨wÄrjwp x eo¦§lvZ^ x ekuljwp{^,^Nl£(^^p¬lvZL^ eopLeolvekjwijwp x pjwisntegpqlu
nw¦  egut~m^Pjwlv^~[lmZjwp >GÁ : <Ã Ä ½ lvZL^Pp£/^"{Pjwpr]_n x eÅ¦åy  uzn_lmZj-llvZL^	ntJljwegpL^ x sjwlvZuzZnthLi x ^(uvZLnq~zlm^~§lmZjwp Xjwp x lvZjwleol!uzZLnqhLi x uvjwlveku¦åylmZL^/egpLeolvekjwiJjwp x pjtif{ntp x eÅlmeonqpu
¡ uv^^"cfhuz^G{lmeonqp43L¥  ½ Q§^P]b]¤jr3L¥1Hw¢¥`<¢ªY[ZL^p¤lmn"sL~mn-t^ Q§^]_]¤j¬3L¥1H£(^tegt^,lvZL^t^PpL^~jwi x ^Pum{N~meosLlvegntp¤nw¦l£(n"snqumuveoLig^
{jquz^Gu ¡ eE¥ ^t¥_lmZL^¬{jquz^b£ZL^Pp4lmZL^_sj-lmZu  jtp x   ZjDq^	pn*ikjt{^¤jwp x lvZL^¬{Pjtuv^	£Z^plvZL^_sjwlvZ $ZjtupLn*ikjt{N^ ½ LhJl5lvZL^¤{ntpuzlv~mh{lm^ x sj-lvZ   Zjqu5j-l5io^Gjtuzl ntp^	ikjt{^ ½ uv^^cfhLuv^P{Nlvegntp 3¥ <¢¥
St¢(Y[ZL^Pp*£(^5sL~mn-t^ Q§^]_]¤j*3¥IH¦ånt~^Pt^P~vy¤nt¦lvZ^Puv^5l£/n¤{jquz^Gu¥
 ^{Nntpuze x ^~"lvZL^¬~muzl	{Pjtuv^¤eop cJhLuv^P{lmeonqpu 3L¥ ` ½ 3L¥ jwp x £/^¬nqJlmjteop lmZj-lbeÅ¦lvZL^ x eguzlmjtp{N^¤^Nl£(^^Pp4lmZL^¤egpLeÅlmegjtiªjwp x pjwi!sntegp<lmu2nt¦ªlvZ^¤sj-lmZ eku5t~m^Pj-lm^~lvZjwp>PÁA&:qÃ Ä4jwp x eo¦lmZL^5sj-lmZu  jwp x   ZjDt^pLnbigjq{N^ ½ lmZL^p*£(^5{Pjwp]bn x eo¦åy  uzn	lvZjwllvZL^ntLlmjwegpL^ x sj-lmZuvZLnthLi x ^uvZLnq~zlm^~!lmZjwp þjwp x lmZj-l[eol[uvZLnthi x umj-lmeguz¦åyblvZL^ eopeÅlmegjti
jwp x pjwi§{Nnqp x eolvegntpu ¡ uz^P^"cfhLuv^P{Nlvegntp 3¥ ` ½ Q^]_]¤jr3¥ <¢¥ ^_{Nnqpuve x ^P~,lmZL^buv^P{ntp x {jtuv^egp cfhuz^G{lmeonqpu"3L¥IS V3L¥ ¤jwp x £/^	ntJljwegplvZj-l5eÅ¦
lvZL^ x ekuzlmjwp{N^*^l£/^P^p)lmZL^reopeÅlmegjti,jwp x lvZL^*pjti[snqeop<lmubnt¦lvZ^sjwlvZ  eku	q~v^Gj-lm^~
lvZjtp >GÁ :  Ã Ä jtp x eo¦ªlmZL^bsj-lmZ  ZjqupLnikjt{^ ½ LhLllmZL^bsj-lmZ   Zjtu5j-l5io^GjtuzlnqpL^igjq{N^ ½ lvZL^Pp£(^2{jwp*]_n x eÅ¦åy ýuvn"lmZj-llmZL^5ntJljwegpL^ x sj-lmZ*uvZLnqhLi x ^5uvZLnq~zlm^~(lvZjtpjwp x lmZj-l"eol"uvZLnthLi x uvjwlveku¦åyðlvZL^eopLeolvekjwi/jwp x pjtiª{Nnqp x eolvegntpu ¡ uv^^cfhLuz^G{lvegntp 3L¥IS ½Q§^P]b]¤jr3L¥ q¢¥
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P!<e x ^Ppqlmioy ½ Â 1    $ 1 ¨L¥"Y[ZL^pðlvZL^_q~mjtsLZ nw¦/lvZL^_{Nh~v-j-lmhL~m^  jtu5j¦åhLp{Nlvegntp nw¦/±,¦ånt~lvZL^sj-lvZ 
$
uvZLnthLi x ^jquuzZLn-£p*ntpr­eoqhL~m^5t¥
 µ µ  µ  µ7
  µ
­egth~v^2L
Y[ZL^4t^PpL^~jwi,e x ^Gj egu¬lvn)]_n x eo¦åy uznq]b^ðsLeo^G{N^ nt¦5lvZL^4sj-lmZ 
$
uzn)lvZjwl¬lvZL^4pL^£ sj-lvZ ¡ £/^
x ^pLntlv^eol[<y   ¢/uzZLnqhLi x ^5uvZLnt~vlv^P~>lvZjtp  $ ¥  ^{Pjwpuv^^jwp¬^|Ljw]_sLig^,nw¦uvh{Z¬]_n x eo{jwlvegntp¬nqp­egthL~m^_qJ¥/: p4lvZeguqhL~m^"£(^buvZLn-£lmZL^_sjw~vlveg^Punw¦ªlvZL^_sjwlvZu£ZLek{Z jt~v^ x e[>^P~v^Ppql5¦ånq~ 
$
jwp x
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^P]¤jw~mÏlmZj-l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$
lvZL^*sLeg^P{N^*nw¦lvZL^rj-|Jeku 5±	{Nnt~m~m^Puvsnqp x egpL
lmn*lvZL^¤sLeg^P{^_nw¦
$
^Nl£(^^Ppðl£(n{Nntpuz^G{NhJlmeoq^	sntegp<lmu5£eolvZUX^P~vnr{NhL~m-j-lmhL~v^ ¡ jwp x pLnwl5lmZL^¤sLeg^P{N^
^Nl£(^^Pp)l£(n {ntpuv^P{hJlvegt^*uz£eolm{ZeopL sntegp<lmu¢¥  ^ x ^pLntlv^rfy ¼  	*lvZ^ x eguzlmjtp{N^*^l£/^P^p lvZL^egpLeolvekjwijwp x pjwisnqeop<lu,nw¦>lmZL^"sj-lvZ
$
¥ F/nqpuze x ^P~ jwpegp<lv^P~v-jwi  ± 4 ±
  	uvh{ZrlmZj-l5±=1 ¼  	 ! ¨jtp x ±
   ¼  	 ! ¨J¥  ^ x ^pnwlv^ fy & ¡ fy©2¢!lvZL^sntegpql[nw¦lmZL^sj-lmZ  $ {nt~m~v^Guzsntp x eop5lvn_±³ ±¡ lvn¤±!³ ±
  ¢ ½ uz^P^2­egth~v^2t¥ ^{Nnqpuze x ^P~,jwp*eop<lv^P~v-jti' ±  4 ±    	uvh{ZlvZjwl
G¢(±   ± 
  ±   ±    ½t¢!lvZL^ x ekuljwp{^ ^Nl£(^^Pp¤lvZ^sntegp<lmu[{Nnq~v~m^Puvsntp x egpL2lmn	±>³ ±  jwp x ±³X±    eku[j-lio^Gjtuzl=>PÁ :  ³  :tÃ Ä ¡  ³XÃ Ä ! ¨ ½ uz^P^¦ånt~m]"hLikj ¡ q¢v¢¥
Y[ZL^ ~m^ <hLeg~v^P]b^Pp<llvZj-l*lvZL^ x ekuljwp{^ð^Nl£(^^pXlvZL^ sntegpqlur{Nnt~m~m^Puvsnqp x egpL lvn±ð³'±jwp x
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Ñ n x eo¦åy¬lmZL^2t~jwsZnt¦lvZ^{NhL~m-j-lvh~v^ °E±m²!ntplvZ^2eop<lv^P~v-jti' ± 4 ±   	 ¡ uz^P^­egth~v^2t<¢¥: plvZLeku(qhL~v^ lvZ^seo^G{N^Pu'&2 jwp x 2	© ^PionqpLblvn	lvZL^2q~mjtsLZ¬nw¦ 
$
jtp x lvZL^5sLeg^P{^Pu'& ( jwp x
( * ^igntp	lmnblvZL^2q~mjtsLZnt¦lmZL^2pL^£sjwlvZ   ¥Y[ZL^bsjt~mjt]b^lv^P~   -jw~meg^Pu eopðlvZL^beop<lm^~mDjti  Â 4 ¼ 	 ½ £ZL^~m^ ¼ egu5uvnt]_^"snquveÅlmeoq^	{ntpuzlmjtpql£ZLek{Zeku x ^NpL^ x ^Pion-£2¥  ^ x ^PpLnwlm^	fy   ½   lvZL^b-jwighL^Pu nw¦!lmZL^	lmjwpt^p<l2jwpLqio^  j-llvZL^bsnqeop<lu &jtp x * ~m^Puvs^P{lmeoq^igyt¥
 ^2{jwpeop{~v^Gjtuv^,lmZL^2jwuvntighJlv^ -jwighL^ nt¦§lvZ^5jtpLtig^  fy¤egp{N~m^PjquzegpL   ¦å~vnq] Âlmn ¼ ^G{jthuz^lmZL^"{hL~v-jwlvhL~m^ x nf^Puvp§® l{ZjtpLt^2uveoqpntprlvZ^eop<lm^~mDjti ±  4 ±   ¼ 	jwp x lmZL^"jtpLtig^     egu,lvZL^egp<lv^Pt~jwiVnw¦lvZL^{hL~mDjwlvhL~m^ntplvZLekuegpqlm^~m-jwiK
     ³   ¶ °E±m² ¼ ±:
Y[ZL^2jtuznqiohLlv^Djtioh^ nt¦     eku[^ <hjwilmn"lmZL^2jw~m^Pjnt¦§lvZ^ lm~vekjwptig^ &( * ½ eS¥ ^q¥lvn   » ! ¨J¥_TÎ¦£(^5£(jtp<l(lmZj-l</      /"1¨wÄ ½ lvZL^Pp ½   » 1 tÄ jwp x   1¨<Ã Ä>¥!Y[Zfhu ½
¼  ³Ò¨ Ã Ä : ¡ Swq¢
<^p{^ ½ £ZL^p   -jw~meo^Gu5eop Â 4 ¨ Ã Ä8	 ½ lvZL^Pp lvZL^_ljwpLq^p<l"jwpLqio^   jtumuzhL]_^Gu2{Nntp<lmeopfhLnqhuzigyðjtioi-jtiohL^Gu,¦å~mnt]    4   ¨-Ä 	nt~    @¨-Ä 4   	 ¡ lmZL^_{ZLntek{N^nt¦!lvZ^"egpqlm^~m-jwi x ^s^p x u nqplvZ^	uveoqpnt¦lmZL^{NhL~m-j-lmhL~v^5nqplmZL^2eop<lm^~mDjti>°E± 4 ±
  ²Î¢¥
Ñ n x eo¦åy¤lmZL^5t~jwsLZ §°S±m²nt¦lmZL^2{NhL~m-j-lvh~v^nw¦§lmZL^5sj-lmZ $ ntplvZ^egp<lv^P~v-jwi  ±     4 ±    	§fy]_^Gjwpu[nt¦lvZ^2sjw~jw]_^Nlm^~ ¡ uv^^­egthL~m^2w`<¢N¥>Y[ZL^2sjw~jw]_^lv^~b-jw~meo^Gu[eop*lvZ^2eop<lv^P~v-jti' Â 4 ¨qÃ Ä 	Î¥
 ^ x ^pLntlv^bfy 
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   «  ¢lvZL^¤{Neg~{Nig^	£eolvZ {N^p<lm^~2j-llvZL^_sntegp<l & ¡ jwl5lvZL^_sntegpql  ¢jtp x £eÅlmZ*~j x eohuÁ Ò³XÁ<Ã Ä ! ¨ ¡ ~m^]_egp x lvZjwl egu x ^Np^ x fy ¡ <¢ ½ uv^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P>fe x ^p<lmioy ½ eo¦!lmZL^ x ekuzlmjwp{N^^Nl£(^^PplvZL^	snqeop<lu& jwp x  eguj-lio^Gjtuzl>PÁ :  ³  : Ã Ä ½ lmZL^p±    ±     ¡ ^G{jwhuz^    & Â 4 ¨qÃ Ä 	 ½   & Â 4 ¨qÃ Ä 	í¢[jtp x 
   «   
   «  ³	¥Y[ZL^ x ekuzlmjwp{N^Pu ^Nl£(^^pðlvZL^_sntegp<lmu)& jtp x ( ½ (3jtp x * ½  jwp x - ½ - jtp x ,$jw~m^	uv]_jtioig^~lmZjwpbÁ  ! ¨5³XÁ Ã Ä !  ¡ uz^P^(}!~vnqsn<uzeolvegntp/SL¥ ,¦å~vnq] AoqCå¢¥_<,^p{N^ ½ lmZL^ x eguzlmjtp{N^Gu^Nl£(^^PplmZL^/sntegp<lmu&þjwp x * ½  jwp x , jw~m^uv]_jtioig^~[lmZjwp Á  ³ÁfÃ Ä ! ¨J¥ R(hJl jtulvZL^ x eguzlmjtp{N^2^Nl£(^^PprlvZL^sntegp<lmu&jtp x  eku,jwl[ig^Pjqul=>GÁ :  Ò³  :tÃ Ä ½ lvZ^p *   
   «  jwp x ,   
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 ^ x ^PpLnwlm^¤<y   ½   ½   jwp x   lvZL^¤ljwpLq^p<lt^G{lmnt~u2j-l2lvZ^¬snqeop<lu& ½ * ½  jwp x ,_¥ !jt~vy   uzn2lmZj-lªlvZL^,q^P{Nlvnt~u  jwp x   uzZLnqhLi x ZjDt^[lmZL^umjw]_^ x eg~v^G{lvegntpu¥_<,^Pp{N^ ½ lmZL^,ntLlmjwegpL^ x-jtiohL^*nw¦lvZL^rsjt~mjt]b^lv^P~   x ^s^p x u	nqp)lmZL^rsnqeop<l  ¥  n-£ £/^*]_n x eÅ¦åy)lvZL^*sj-lmZ  $ ntp@lvZL^egp<lv^P~v-jwi' ±     4 ±    	fy¬]_^Gjwpu[nt¦lvZ^2sjw~jw]_^Nlm^~L¥/cJeo]	hLiÅljwpL^Pnthuvigy_¦ånt~^q^~my¬-jwighL^5nw¦lvZL^sjw~jw]_^Nlm^~ b£(^p x lvZ^5{nt~m~v^Guzsntp x eop-jwighL^ nt¦§lvZ^ sjt~mjt]_^Nlv^P~   uzn"lvZjwl/lmZL^5t^G{lvnq~mu  jwp x
  uzZLnqhLi x ZjDq^lmZL^umjw]_^ x eo~m^P{NlvegntpuP¥>Y[Z<hu ½   eguj	¦åhLp{lvegntprnt¦ L¥!­nt~,uvnt]_^5Djtioh^Pu(nw¦   jtp x lmZL^ljwpLq^p<ligeop^Puj-llmZL^"sntegp<lmu * jwp x , {Nnqeop{e x ^ ¡ £(^ x ^PpLnwlm^lmZLegu igeopL^	fy2 E¢¥5cfn ½ £/^"ntJljwegplmZL^2sjwlvZ   ¥
 n-£ £(^]"huzl!sL~mn-t^(lvZj-lª-jw~myfeop   jtp x nqpblvZL^,egp<lv^P~v-jwi* Â 4 ¨qÃ Ä 	egpblvZL^ jwn-t^NÍÎ]_^p<lvegntp^ x£[jDy ½ £(^2{jwpjtio£[jDyJu/{ntpuzlv~mh{l,uvnt]_^5sj-lmZ   ¥F/nqpuze x ^P~uznq]_^2Djtioh^2nw¦>sjw~jw]_^lv^~   ¡Ex ^pLntlv^eolfy    ¢uvh{ZrlmZj-llmZL^2lmjtpLt^Pp<l,ioegpL^"jwl,lvZL^sntegp<l,nw¦lvZL^2sj-lvZ {nt~m~v^Guzsntp x eop"lmn	lmZL^sntegp<l * nt¦lmZL^q~mjtsLZ °E±m² ¡ uz^P^­eoqhL~v^2qq¢[uvZLnthLi x ^
















F/ZLnfn<uz^bpLn-£þjtpLnwlmZL^~5-jwighL^_nw¦!lmZL^_sjw~jw]_^lv^~   ¡:x ^PpLnwlm^beol2fy   »
¢ uvh{ZðlvZjwllmZL^blmjtpLt^Ppql
q^P{Nlvnt~u    jwp x     uvZLnqhLi x ZjDt^¬nqsLsn<uzeolv^ x eo~m^P{Nlvegntpu ¡ ZL^P~v^£/^ x ^pLntlv^¬fy * »
lvZL^snqeop<l	nt¦
lmZL^bsj-lmZ4{Nnq~v~m^Puvsntp x egpL¤lmn¬lmZL^	sntegp<l)*$nw¦!lmZL^bt~jwsLZ¦ånq~   ³   »
jwp x £/^ x ^PpLnwlm^"fy     lvZL^ljwpLq^p<lt^G{lvnq~j-l[lvZL^2sntegp<l *
»
¢¥
iguvn_£/^2{ZLnfnquv^ l£/nb-jwighL^Pu(nw¦lvZ^sjw~jw]_^Nlm^~  ¡Ex ^pnwlv^lmZL^].<y  jtp x  » ¢[uzh{ZlvZjwllvZL^q^P{Nlvnt~u   jwp x    ¡     jwp x     ¢[uvZLnqhLi x ZjDq^nqsLsnquveÅlm^ x eo~m^P{Nlvegntpu ¡ Z^~m^£(^ x ^pnwlv^2fy  
ëë øc ô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jtp x     lmZL^blmjtpLt^Ppql2q^P{lmnt~u jwl5lvZL^_sntegpqlu2{Nnq~v~m^Puvsnqp x egpL¬lmn*lvZL^¤sntegp<l ,$nw¦/lvZL^_t~jwsZ ¡ uv^^­egthL~m^2w`f¢!¦ånq~ "³   jwp x "³  » ~m^Puvs^P{lmeoq^igyL¢¥cfn ½ lmZL^rnt~meo^Pp<lv^ x x ekuljwp{^Pu_^Nl£(^^p lvZ^rlmjwpt^p<l_ioegpL^Gu¤j-l_lvZL^sntegp<lmu_nt¦lvZ^sj-lmZ{nt~m~v^Íuvsntp x egpL_lmn_lvZL^2sntegp<lmu * jtp x ,þnt¦lmZL^t~jwsZ¦ånq~lvZL^Guz^5l£(n¤sjteo~u[nw¦-jwighL^Pu   jtp x  ¡ eE¥ ^t¥ª¦ånt~°   ³    ½ "³   ²>jtp x ¦ånt~5°   ³   » ½ "³  » ²Î¢(ZjDt^nqsLsnquveÅlm^uveoqpuP¥Y[Z^Puv^ x eguzlmjtp{N^Gu x ntp§® l(^<hjwiXP^~mn^P{jthuv^ 
   «   
   «  ³	 ¡ uv^^ ,^]¤jw~mÏ3L¥ISt¢N¥Y[ZL^nt~meg^p<lv^ x¤x eguzlmjtp{N^ ¦å~mnt]ýlvZL^ snqeop<l',lmn"lmZL^lmjtpLt^Ppql[igeopL^5j-l(lvZ^sntegp<l * nw¦lvZL^5sjwlvZekuuvnt]_^ {ntp<lvegpfhLnthu/¦åhLp{lvegntpnw¦lvZL^5sjt~mjt]b^lv^P~
  ¡ uv^^_}>~vnqsn<uzeolvegntp@3L¥ q¢N¥ TÎl ¦ånqioign-£,u,¦å~mnt] R(ntiXPjtpLn® uY[Z^nt~m^] lmZj-llvZL^P~v^b^N|Jekulu jwlig^PjqulntpL^-jtiohL^5nt¦    (    4   » 	¦ånt~£ZLek{ZlmZL^2nt~meg^p<lv^ xx ekuzlmjwp{N^5^ <hjtigu XP^~mn ¡ eÅlqeoq^Pu/lvZ^2sj-lmZ   ¢N¥cfn ½ -jw~myfeop   jtp x ¤eop*lvZ^eop<lm^~mDjti% Â 4 ¨ Ã Ä 	eop*lmZL^"jwn-t^ÍS]_^PpqlmeonqpL^ x £[jDy ½ £(^{jwpjtio£[jDyJu{ntpuzlv~mh{Nluvnt]_^5sjwlvZ   ¥
  Ë!Ë í Ë 9 7 " 2 	$'+A	 	 3%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? ^pLntlv^"lvZL^2ljwpLq^p<ligeop^	j-llvZL^sntegp<l * nt¦lmZL^"sj-lvZfy   ¥,Y[Z^"ulm~mjteoqZ<l,ioegpL^   j x ]_eolmuuvnt]_^bsjw~jw]_^lv~megumj-lmeonqpnw¦!lmZL^¤{Nikjtumu© "egp   ½ lmZL^¤{Nnfnt~ x egpj-lm^Punw¦ªlmZL^bsnqeop<l, nw¦/lvZL^bsjwlvZ jw~m^uvnt]_^(¦åhLp{Nlvegntpu!nw¦lvZL^,{igjquvu!© » egp L¥>u>£(^[~v^qheo~m^(lvZjwl>lvZL^q^P{lmnt~u   jtp x   ZjDt^/lvZ^uvjt]_^x eo~m^P{Nlvegntp ½ uvn¬lvZ^	sjt~mjt]_^Nlv^P~ *eguuvnt]_^"¦åhp{lmeonqpðnw¦ªlvZL^bsjw~jw]_^lv^~   ¥^Pjtioigy ½ £(^b{Pjwp ^|JsL~v^GuvulmZL^5lmjtpLt^Pp<ljtpLtig^Pu[jwllvZL^2sntegp<lmu'* jwp x , <y¬lvZL^5¦ånqioign-£eop"¦ånq~v]	hLigjqu"K
  ³      ¶ °E±m² ¼ ±!³   `   » ! ¨ 4
  ³     ¶ §°S±m² ¼ ±!³   `  » ! ¨
¡ lvZL^{ZLntek{N^_nw¦uveoqp x ^s^p x untp lvZL^uzegtp nw¦(lvZ^¬{NhL~m-j-lvh~v^ °E±m²,nqp4lmZL^¬egp<lv^~m-jwiku_°E± 4 ±    ² ½°S±     4 ±    ²Î¢N¥Y[Zfhu ½ lvZ^{Nntp x eÅlmeonqp
  °   4 J²³@  °   ²    ° J²  Äð³ Â
x ^NpL^Guuznq]_^ ¦åhp{lmeonqp °   ²ªnt¦{igjquvu© ½ ^P{Pjwhuv^
G¢  °   4 J²% ©  °   4 L²Et¢  °   4 J²>³b`   » ! ¨ `  » ! ¨       bÄeku!uznq]_^(uzlv~meg{Nlvigyegp{N~m^PjquzegpLnt~!uzlv~meg{Nlvigyx ^P{~v^Gjtuveop	¦åhp{lmeonqpnw¦  ½ Z^p{^ ½ lmZL^~m^^|fekuzlmunqpL^jwp x nqpLigyntp^2Djtioh^nw¦ _³ L°   ²¦ånt~£ZLek{Z  °   4 J²³@  °   ²    ° J²  Äð³ ÂL¥








Y[ZL^[sL~mntsnquveolvegntp"ekusL~mn-t^ x ¥ 
 n-£Ò£(^5]"huzl,sL~mn-t^ lvZjwllvZL^2lmZfhu[ntJljwegpL^ x sjwlvZ   egu,uvZLnq~zlm^~(lvZjtp*lvZL^2sjwlvZ  $ nt~[lmZj-l
  {jtp*^2]_n x eÅ^ x uzn	lvZj-llvZ^2pL^£sj-lmZ*uvZLnqhLi x ^uzZnt~vlv^~(lmZjwp  $ ¥4/Ç 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 #' 	$' % E
Q^]_]¤jr3L¥1H2¦åntigion-£,u x eg~v^G{lmioy¦å~vnq] Q§^P]b]¤jqu53L¥ bjwp x 3¥ ¥
TÐp*lvZ^2sL~vnfnt¦nw¦_Q§^P]b]¤jr3L¥1H5lmZL^~m^2jw~m^ l£(n¤{jquz^Guªlmn¬{Nnqpuze x ^P~P¥
^P]_eop x ½ j-l¤~ul ½ lvZjwl¬eÅl¬¦ånqioign-£,ub¦å~mnt] Q^]_]¤j 3¥ ðlvZj-l¬lmZL^~m^^N|Jekulu¤ntpL^ikjt{^ntp jwpfyegp<lv^P~v-jwi  ±  4 ± 
  	     4 5	[£ZLnquv^ig^pLtlvZ)ekubj-l_io^Gjtuzl Ã ¨&: 	q¨wÄ ¡ eS¥ ^q¥3/        /  >
:  q¨wÄ¢N¥
<^p{^ ½ eÅ¦    Ã ¨ : 	<¨tÄ ¡ nt~   Ã ¨&: 	q¨tÄV¢ ½ lvZL^Pp_lvZL^{Nntpulm~vh{Nlv^ x sj-lmZ   Zjtu!jwl/ig^PjqulªnqpL^,ikjt{^¡ ~v^P]_eop x lvZj-l£ZL^p£/^5huv^ lvZL^5£(nt~ x Ðigjq{N^1egpcf^P{Nlvegntp 3 ½ £(^{ntpuve x ^~ ? ^NpLeolvegntp ° 6 ² ¡ uv^^lvZL^^qeoppLeopbnt¦>cJhLuv^P{lmeonqp43L¥Øt¢v¢¥
cf^l Ã ¨&: 	q¨tÄr³ ª¥!cfn ½ £/^5]	hul{ntpuve x ^~(lvZ^5l£/nb¦åntigign-£eopL_{jquz^Gu¥>
:ªY[Z^ {jtuv^r£ZL^p     jtp x    ¡ eE¥ ^t¥XlvZL^]_n x eo^ x sjwlvZ  $ jwp x lmZL^{Nnqpulm~vh{lv^ x sj-lvZ   ZjDt^pLn_ikjt{N^D¢¥¨&:Y[ZL^"{jquz^"£ZL^p jwlio^Gjtuzlntp^nw¦>lmZL^sjt~mjt]b^lv^P~mu   ½ ¬eku,egp>   4 ¨<Ã Ä 	 ¡ eS¥ ^t¥lmZL^{jquz^ £ZL^p¤lmZL^]bn x eo^ x sj-lmZ 
$
ZjtuªpLn	ikjt{^ ½ LhJl(lvZL^{Nnqpulm~vh{lv^ x sjwlvZ   Zjtu(j-lio^GjtuzlntpL^2ikjt{^G¢¥
Y[ZL^~muzl {Pjtuv^2egu,uzlvh x eo^ x eopðcJhLuv^P{lmeonqpu3L¥ ` ½ 3L¥  ½ lmZL^"uv^P{Nnqp x {jquz^5ekuuzlvh x eo^ x eopðcfhuz^G{Ílmeonqpu53¥ S 3L¥ L¥
     % *@, % 8;=? & $%'&! 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 #' 	$' % E
cf^P^5lvZL^2s~vnfnw¦nw¦_Q§^]_]¤jr3¥ 	egpcJhLuv^P{lmeonqp43L¥ L¥
Y[ZL^P~v^5^|fekuzl¦ånthL~,{Pjtuv^Pu x ^s^p x eop¤ntplvZL^2-jwighL^Gunw¦   jtp x  K
G¢(±
   ±      ½t¢(±     ±      ½q¢   1 ±    ±   ½`<¢  1 ±     ±    ½
ëë øc ô
t`   




Y[ZLeku,]_^lvZLn x eku x ^Guv{~veg^ x eop x ^NlmjteoieopðcJhLuv^P{lmeonqp 3L¥ L¥  ^tegt^2ZL^P~v^"ntpLigyuvnt]_^2t^PpL^~jwi
e x ^Gjtu[nw¦lvZL^2s~vnfnw¦¥
   :=TÎ¦ /   /  /  $ / ½ lvZL^Pp ½ Q§^]_]¤j3¥  eku¤sL~mn-t^ x ¥ TÎ¦ /   /  /  $ / ½ lvZL^Ppegpuzlv^Gj x nw¦lvZL^egp<lv^P~v-jwi  ±  4 ±    	£(^_{Nntpuze x ^~lmZL^	p^N|fl2eop<lv^P~v-jti ±    4 ±   » 	 ½ egpuzlv^Gj x nt¦!lvZ^begp<lv^P~v-jwi  ±  4 ±    	£(^[{Nntpuze x ^~lmZL^[sL~v^Pfeonqhuegp<lv^P~v-jwi8 ±
  4 ±-	 ½ jtp x £(^({ntpuzlv~mh{Nl>uvnt]_^(pL^£@sj-lmZ  » <y2]_n x eo¦åyfeopLlmZL^2t~jwsZ °E±m²!nw¦lvZ^2eopLeolvekjwisj-lvZ 
$
ntp*l£(n	egp<lv^P~v-jwiku  ±






/  / 
$
/Å¥ TÐpXlvZL^4igjqul
{Pjtuv^¤£/^¬{ntpuzlv~mh{Nl"uznq]b^pL^£ sjwlvZ  « <y ]_n x eÅ¦åyfegpLlmZL^¬t~jwsZ °E±m² nw¦  $ ntp l£(neop<lm^~mDjtigu ± 
 »
4 ± 
 »   	 ½  ±   «  4 ±   « 	Î¥  :  ^¬nqJlmjteop uvnt]_^¤uz^qh^p{^¤nw¦[sj-lmZu   ½  » 4 : : : 4   ½ : : : 4   uvh{Z lvZjwl"£/^¬{ntpuzlv~mh{Nl^Pt^P~vy)p^£ sj-lmZ  fy ]_n x eo¦åyfeopL lmZL^ q~mjtsLZ §°S±m²"nw¦5lvZ^ eopeÅlmegjtisjwlvZ 
$
ntpl£(n eop<lm^~mDjtigu ± 
      4 ±           	 ½  ±     4 ±    	S¥ TÎ¦	£(^ uvhLsLsnquv^4lvZjwl*¦ånq~r^t^P~vy sjwlvZ   £/^ ZjDq^/   /  / 
$
/ ½ lvZ^plvZL^ uv^ <hL^Pp{N^*nw¦      *eku¤nthLp x ^ x ¦å~vnq] ^ign-£.fy@uvnt]_^*eop{~v^Gjtuveopq^nq]b^lv~meg{ sL~mntq~v^Guvuveonqp ½ uz^P^5}!~vnqsn<uzeolvegntp 3¥ qJ¥_<,^~m^2fy  5£(^ x ^pnwlv^5lmZL^ x e[>^P~v^Pp{N^5^Nl£(^^PplmZL^io^PpLwlmZnw¦lvZL^5egpqlm^~m-jwi ±      4 ±   3	§jwp x lvZL^5uvhL] nw¦§lmZL^5io^PpLwlmZu(nw¦§l£(n	{Znt~ x u/{ntpLp^P{lmeoplmZL^bsnqeop<lmunt¦ 
$
{nt~m~v^Guzsntp x eop¤lvn*±³ ±      ½ ±,³ ±   b£eolvZðlvZL^¤uv£eÅl{ZLeopsntegpql5nw¦ $ ^NÍigntptegpL2lvn  ±      4 ±   3	Ef£/^ x ^pLntlv^fy   ,lvZL^ x e[>^P~v^Pp{N^ ^l£/^P^p¤lmZL^ ig^pwlvZnw¦lmZL^ egp<lv^P~v-jwi ± 
      4 ±      »  	,jtp x lvZ^*uvhL] nw¦,lmZL^*io^PpLwlmZu"nt¦,l£(nð{ZLnt~ x ub{NnqpLpL^P{NlvegpL lmZL^sntegp<lmubnw¦  ${nt~m~v^Guzsntp x eoplvn ±_³ ± 
      ½ ±¤³ ±      »  £eÅlmZ@lmZL^uz£eolm{ZLegpL snqeop<l_nw¦  $ ^igntpLqeopL4lvn ± 
      4 ±      »  	Î¥TÎl¬¦ånqioign-£,u_¦å~mnt]'^]¤jw~mÏ 3L¥ ` lvZjwl¬eopXcf^G{lmeonqp3 £/^ {ntpuve x ^~¬nqpLigy@sjwlvZu¬{ntpuvekulmeopL nt¦
egp<lv^P~v-jwiku £ZLnquv^	ig^pwlvZujt~v^_uv]_jtioig^~ lvZjwp Ã ¨ : 	<¨tÄ¥  ^_uz^l Ã ¨ : 	<¨tÄ ³  ª¥/<,^p{N^ ½ ¦ånt~2uznq]_^-jtiohL^¬³  lvZ^	uvhL] nw¦lvZL^	io^PpLwlmZ nw¦lmZL^"sLeg^P{^"nt¦  $ {Nnt~m~m^Puvsnqp x egpL_lvn   jwp x lvZL^	io^PpLwlmZnt¦lvZL^seo^G{N^2nw¦ 
$
{nt~m~v^Guzsntp x eopLblmn 
  ^G{Nnt]_^Gut~m^Pjwlv^~[lmZjwprlmZL^"j x ]_egumuzegLig^{Nnqpuljwp<l ¨  ¡ ^G{jthuz^_lmZL^uv^ <hL^Pp{N^¤nt¦ 

   ¬eku2nthLp x ^ x ¦å~mnt] ^ign-£ fy4uvnt]_^¤eop{N~m^PjtuvegpLrt^nq]_^Nlv~mek{s~vnqt~m^Pumuzegntp¢N¥
   :Y[Z^pr£/^5sL~mn-t^ lvZj-llvZ^uz^qh^p{^       4             4 : : : 4       jwp xlmZL^¤uz^<hL^p{^	nt¦ªlmZL^_io^PpLwlmZu5nw¦!lmZL^¬{Nnq~v~m^Puvsntp x egpLjt~m{Pu 
      4               4 : : : 4        jt~v^bl£(n x ^P{~v^GjtuveopLruv^ <hL^p{N^PunqhLp x ^ x ¦å~mnt] jwn-t^bfy4uvnt]_^_t^nq]_^Nlv~mek{	s~vnqt~m^Pumuzegntpu ¡ uv^^}!~vnqsn<uzeolvegntp 3¥ 4Sjwp x Q^]_]¤j*3L¥Øw<¢¥
 u2j*{nt~mntigigjt~vy*nw¦ Q§^]_]¤j 3¥ t¬£(^	nqJlmjteop4lvZL^ x ^Guzeg~m^ x ~m^PuvhLiol ¡ uz^P^Q§^]_]¤j 3¥ -Hw¢KeÅ¦(lvZL^
x eguzlmjtp{N^2^Nl£(^^PprlvZL^	eopLeolvekjwijwp x pjwisnqeop<lmuegut~m^Pjwlv^~[lmZjwp uvnt]_^{ntpuzlmjtpql5© ½ lvZ^p /   / / 
$
/ ¡ lvZL^2^Gulmeo]¤jwlvegntp*nw¦lvZL^{ntpuzlmjtpql©þegu[qeoq^p*eop Q^]_]¤j3L¥Øw*K© ³ >GÁ : <Ã Ä¢N¥
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$	' % E
cf^P^5lvZL^2s~vnfnw¦nw¦_Q§^]_]¤jr3¥ 	egpcJhLuv^P{lmeonqp43L¥ L¥
 eolvZLnqhJl"ignqumu5nw¦[t^PpL^~jwigeÅly£(^¬{Nnqpuve x ^P~2ntpLigylmZL^{jquz^_£ZL^Pp   1   1 ¨qÃ Ä ¡ ¦ånt~5lmZL^¤l£(nntlvZL^P~,{jquz^Gu/£(^5huv^5lvZL^umjw]_^5~v^GjtuvntpLegpLf¢¥
TÐplvZegu¬uvhLuv^P{Nlvegntp£/^{ntpuve x ^~_lvZ^ {jtuv^*£ZL^p ½ {ntpuzlv~mh{lmeop uvnt]_^rsj-lmZ   ½ £(^rntJljwegpÃ ¨ : 	<¨wÄ 1   1 ¨qÃ Ä ¡ eE¥ ^t¥ >
:  q¨wÄ 1 /      / 1 ¨wÄ¢¥BTÐp lvZLekub{jtuv^¬£(^nqJlmjteop nqpL^ikjt{^^Nl£(^^Pp5lvZL^ªsnqeop<lmu&)jtp x * ½ ZL^p{N^ ½ £(^ª{jtpLpLntljwsLsioy lvZL^ª]b^lvZLn xx ^Pum{N~meo^ x egp"cfhLuv^P{Nlvegntp¤3L¥ `jtp x £/^5]"hul,egp<lv~mn x h{N^2uvnt]_^5pL^£]_^NlvZn x ¥
? ^pLntlv^/<y   lvZL^ªlmjtpLt^Ppqlt^P{Nlvnq~j-llvZL^/snqeop<l &¥_?^PpLnwlm^ªfylmZL^!ljwpLq^p<ligeop^(jwl§lvZL^(sntegpql
& jtp x"x ^PpLnwlm^/fyrlvZL^uzlv~jwegtZ<ligeop^(sjtumuzegpL,lmZL~mnthLqZlvZ^(sntegp<l & jtp x £Zeg{Z	egus^~ms^Pp x ek{NhLikjw~
lmnblvZL^uzlv~jwegtZ<lioegpL^¥
Y[ZL^¬uzlv~jwegtZ<l5ioegpL^ x eofe x ^Pu"jwikuznlvZL^¤sigjtpL^¤eop4l£(n*Zjwio¦íÍSsLikjwp^Pu ¡ ® ZjtiÅ¦íÍÎsLikjwpL^ T®jtp x ® ZjtiÅ¦íÍ
sigjtpL^ T T®Ø¢¥
*Ç  í Ë  ^{jtioi® ZjtiÅ¦íÍÎsLikjwpL^ T®qj2ZjtiÅ¦íÍÎsLikjwpL^ uzh{Z_lmZj-l/eÅl x nf^Puvp§® l({Nntp<ljwegp_lvZL^,q^P{Nlvnt~  ¥ ^{jtioi>® ZjtiÅ¦íÍÎsLikjwpL^ T T®j	Zjwio¦íÍSsLikjwp^5uvh{ZlvZjwl,eÅl{ntp<lmjteopu(lvZL^2q^P{lmnt~  ¥
 n-£X£(^{jwp x egfe x ^2jtioi§sj-lvZu 
$
egp*l£/n¤{igjquvuv^Pu ¡ ® {Nikjtumu T®jtp x ® {Nikjtumu T T®Ø¢¥
*Ç  í Ë  ^bumjDylmZj-l5j¬sjwlvZ 
$
^PionqpLqu,lvnlvZL^® {igjquvu T® ¡ lvnlvZL^® {igjquvu T T®Ø¢,eo¦!lvZ^~ul
egp<lv^P~muv^P{Nlvegntp¬sntegp<l[nt¦§lvZ^5uzlv~jwegtZ<l(ioegpL^¤jwp x nw¦§lmZL^5sj-lmZ
$
ntplvZL^egpqlm^~m-jwi°E±  4 5	V^PionqpLqu/lvn
lmZL^2ZjtiÅ¦íÍÎsLikjwpL^ T ¡ lvn_lmZL^2Zjwio¦íÍÎsLigjtpL^ T Tz¢N¥
Y[ZL^"t^p^~jwie x ^Pj_eku[lvn¤]_n x eo¦åylmZL^sjwlvZ 
$
ntp*lmZL^egpqlm^~m-jwi% ±  4 ± 
  	{ZjwpLqeopLblmZL^"uveoqp*nt¦lmZL^{Nh~v-j-lmhL~m^ ¡ uz^P^jwp*^N|Ljw]_sLig^5nw¦>uznq]b^5]_n x eo{jwlvegntp*nw¦lvZLeku(lyfs^2nqp*­egthL~m^2tq¢N¥
F/nqpulm~vh{l¤uznq]b^*sjwlvZ   jtu	eop cfhLuz^G{lvegntpÒ3¥  ½ Djt~vyfegpL lmZL^rsjw~jw]_^lv^~u   jwp x  ¡ LhJlpn-£lvZL^¤{hL~v-jwlvhL~m^ °E±m²eku5sn<uzeolvegt^bntpðlvZL^_egpqlm^~m-jwi[°E± 4 ±    ²,jwp x °E±m² Ântp4lvZ^begp<lv^P~v-jwi°S±      4 ±    ²¦ånt~	lvZL^{ntpuzlv~mh{lm^ x sj-lvZ ½ uz^P^­egthL~m^Pubt4jwp x t`*E/£/^ x ^pnwlv^lvZLekubsj-lmZ@fy
    ¢¥
? ^pLntlv^¤fy *  ½ ,

½  
 lvZ^¤snqeop<lmu * ½ , jwp x lvZL^¤igegpL^¬uz^Pt]_^p<l2^igntpLqeopL*lmnlmZL^¤sjwlvZ  {ntpuzlv~mh{Nlv^ x egp cJhLuv^P{lmeonqp 3L¥ rjwp x x ^PpLnwlm^¤<y *  ½ ,  ½    lvZ^¬snqeop<lu * ½ , jwp x lmZL^¬igeopL^uv^q]_^p<l,^PionqpLtegpL¤lmn     ¥ ? ^pnwlv^"<y    ¡ fy     ¢(lvZL^"lmjtpLt^Ppql t^P{Nlvnq~j-l,lmZL^sntegp<l * ¡ j-l[lvZ^2snqeop<l *  ~m^Puvs^G{lmeoq^igyJ¢N¥
ëë øc ô
q   
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G¢2(l	~ul"£(^{ntpuve x ^~lmZL^uvhLV{jtuv^¬£ZL^Pp lvZ^sjwlvZ 
$
^igntpL<u2lmn lvZ^{Nikjtumu
T¤jwp x £(^ntJljwegplvZjwl¬lvZLeku¬]_n x eo{jwlvegntp uvZLnt~vlv^PpublvZ^ sj-lmZ 
$
j-l¬lmZL^ ig^N¦íl ¡ uv^^
Q§^P]b]¤jr3L¥gt ½ cfhLuz^G{lvegntp 3L¥ q¢¥t¢Y[ZL^pÒ£/^ {Nnqpuze x ^P~¬lvZ^ uvhLV{jtuv^ £ZL^p lmZL^ sj-lmZ
$
^PionqpLqulvn@lvZL^ {Nikjtumu
T Tjtp x £(^ðnqJlmjteop lmZj-lr£(^4{jtp ]_n x eÅ¦åy 
$
ntp lmZL^4egp<lv^P~v-jwi  ±
  4 ±    	2uzn@lvZjwl^eolvZL^P~ªlmZL^pL^£ sjwlvZ 
»

 ZjquªpLn	igjq{N^ ¡ uvn ½ £/^ ntJljwegp¤lvZL^{jquz^jwig~v^Gj x y_ulmh x eg^ x egpcfhLuv^P{Nlvegntp¬3L¥ `<¢ ½ nq~£(^ª]_n x eo¦åy lmZL^(sj-lmZ  $ ntplvZL^(eop<lm^~mDjti  ±  » 4 ±    	Juvn,lvZj-llmZLeku]_n x eÅ{Pj-lmeonqp"uzZnt~vlv^pu§lmZL^ªsjwlvZ 
$
j-llvZL^(ig^N¦íl ¡ uv^^ Q^]_]¤j3L¥gP ½ cfhLuz^G{lvegntp3L¥1Hw¢N¥
TÐp lmZL^¬l£(nð{Pjtuv^Pu ¡ eE¥ ^t¥4£ZL^p 
$
^PionqpLqulvnðlvZL^*{NikjtumuT2nt~"lvnlmZL^{igjquvuGT Tz¢"£/^huz^*uznq]_^
s~vnqs^P~zly¬{ntp{^~mpLeop"lmZL^2~v^Pigjwlvegt^5snquveÅlmeonqpnt¦lmZL^lmjwpt^p<l,igeop^Puj-l[lmZL^2snqeop<lu+&jwp x *  ¥
TÎl>¦ånqioign-£,u§¦å~mnt] lvZL^{Nnqpuzlv~mh{lmeonqp"nw¦lvZL^[sjwlvZ     lvZjwlnqp"lmZL^[eop<lm^~mDjti°E± 4 ±   	JlvZL^[sjwlvZu
$
jtp x     jt~v^5egp x eW>V^~m^p<l,ZjtiÅ¦íÍÎsLikjwpL^Gu ¡ £eolvZr~v^Guzs^P{NllvnblvZ^ulm~mjteoqZql[igeopL^ J¢N¥? ^pLntlv^bfy ÒlvZ^bjtpLtig^"^Nl£(^^PplvZL^bt^G{lmnt~       jwp x lmZL^bt^P{Nlvnq~    ¥5cfn ½ Ò³?/        /  Ä ¡ uz^P^­egth~v^2-Ht¢¥
  Ë!Ë í Ë 9 79#" 2/	'- 
[I ,5
'-	%&¤°:Ä !  4 Ä 	 E
cf^P^5lvZL^2s~vnfnw¦nw¦}>~vnqsn<uzeolvegntp 3¥o3"egp,sLs^p x eÅ|   ¥
? ^pLntlv^ fy     
$
j snqeop<luvh{ZlvZjwl / & 2   /³ / & ( *  />jtp x £/^ x ^pLntlv^fy   .  lvZL^
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G¢ (l ~muzl £(^	s~vn-q^2lvZjwlegp lmZL^¤{jquz^	£ZL^p+ °EÄ !  4 Ä ! ¨J²/lmZLeku ]_n x eo{jwlvegntpuzZnt~vlv^pulvZL^ sj-lmZ 
$
j-lªlvZL^,ig^N¦íl ¡ ^P{Pjwhuv^lvZ^,snqeop<lu   .   ½ *   jwp x ,   jw~m^eop_lmZLekunt~ x ^~[nqplmZL^uzlv~jwegtZ<l(igegpL^    ½ uz^P^ Q^]_]¤jr3¥oDt¢¥t¢2Y[Z^p)£(^sL~mn-t^_lmZj-lbeop)lvZL^*{jtuv^¬£ZL^Pp     Ä ! ¨ 4 wÄ ! 
	ªlvZLeku"]_n x eo{jwlvegntpuzZnt~vlv^pulvZL^ sj-lmZ 
$
j-lªlvZL^,ig^N¦íl ¡ ^P{Pjwhuv^lvZ^,snqeop<lu   .   ½ *   jwp x ,   jw~m^eop_lmZLekunt~ x ^~[nqplmZL^uzlv~jwegtZ<l(igegpL^    ½ uz^P^ Q^]_]¤jr3¥oGq¢¥q¢"­egpjtioigy £/^sL~vn-q^¤lvZj-l	egp)lmZL^{Pjtuv^£ZL^Pp(   ° wÄ !  4 Ä 	/lmZLeku	]_n x eo{jwlvegntpuzZnt~vlv^pulvZL^ sj-lmZ 
$
j-lªlvZL^,ig^N¦íl ¡ ^P{Pjwhuv^lvZ^,snqeop<lu   .   ½ *   jwp x ,   jw~m^eop_lmZLekunt~ x ^~[nqplmZL^uzlv~jwegtZ<l(igegpL^    ½ uz^P^ Q^]_]¤jr3¥oGq¢¥`<¢/Y[Zfhu ½ jquªlmZL^2jwpLqio^I)  °:Ä !  4 Ä 	 ¡ uv^^5}>~mntsnquveÅlmeonqpð3L¥g3q¢ ½ uvn ½ Q^]_]¤j3L¥gt¦åntigion-£,u(¦å~mnt] Q§^]_]¤jtu53L¥gG ½ 3L¥gPbjwp x 3¥oGL¥
9 7 79   Ç qL Ç Ê  Ç  ) 4°EÄ !  4 Ä ! ¨J²4/Ç 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Yn¬sL~mn-t^&Q§^P]_]_j 3L¥gG	£(^2pL^^ x uvnt]_^jwhJ|Jegioekjw~my¬sjwlvZuP¥ F/ntpuve x ^~lmZL^sjt~zl nw¦lvZL^	j-|Jegu5±
^Nl£(^^Pp)lmZL^rsnqeop<lmu¤±jwp x ±  Ã ÁwÄ>¥ F/nqpuve x ^P~blvZL^rsjt~zl_nw¦,lmZL^rsj-lmZ  $ jwp x lmZL^rsjw~vlbnt¦lmZL^"sj-lvZ     nqp> ± 4 ±  Ã ÁwÄ 	Î¥Y[Z^	sjwlvZ     {Nnqpuzekuzlmu ntp> ± 4 ±  Ã ÁtÄ 	nt¦!l£/njw~{u,nt¦Zjwio¦íÍÎ{iontlvZLnqe x jwp x nt¦j_igegpL^"uv^t]_^Ppql ¡ uz^P^2eÅlut~jwsZ*nt¦lmZL^"{hL~v-jwlvhL~m^5ntp ­eoqhL~m^5q K!eol {ntpuveguzlmu




  4 ±   Ã ÁwÄ 	{ntpuvekulu/nt¦jwl[ig^PjqulnqpL^2jw~{nt¦ZjtiÅ¦íÍÐ{NignwlmZLnte x ½ LhJl,eolmu[^|Ljt{l,jquzs^P{Nl[ekuvp§® leg]_snq~zljwp<l[¦ånt~(lvZ^2sL~vnfnt¦¥=F/nqpuve x ^P~uznq]b^5sjwlvZ© ¶ ntp  ±  4 ±   Ã ÁwÄ 	K>eÅl,{Nnqpuveguzlmu(nw¦l£(nbjt~m{Pu/nt¦Zjwio¦íÍÎ{iontlvZLnqe x4¡ uv^^5eÅlu[t~jwsLZnw¦lvZL^2{Nh~v-j-lmhL~m^ nqp*­egthL~m^q Keol{ntpuvekulu/nt¦l£(nbuv^q]_^p<lmu  & jtp x  ð¢¥ F/nqpuze x ^P~uznq]_^2sj-lmZ4©  ntp  ± 4 ±  Ã ÁwÄ 	K[eÅl{Nntpuzekulu,nt¦l£(n¬jw~{u,nw¦!ZjtiÅ¦íÍÐ{NignwlmZLnte xjtp x nt¦j igeopL^ruv^t]_^Ppql ½ lvZL^lmjtpLt^Pp<lbjwptig^¬egu_{ntp<lvegpfhLnthu ½ LhJlblvZL^r{Nh~v-j-lmhL~m^¬Zjtubj sntegp<lbnt¦x egum{NnqpqlmeopfhLeoly ¡ uv^^¤eolmu5q~mjtsLZðnt¦ªlmZL^¬{NhL~m-j-lmhL~v^bntp ­eoqhL~m^_q KeÅl"{ntpuvekulu5nw¦ªlmZL~m^^¤uz^Pt]_^p<lu;
















? ^pLntlv^ fy     $©  j@snqeop<lruzh{Z lvZjwl / & 2    / ³ / & ( *   / jwp xXx ^pLntlv^4<y    . ðlvZL^s~vnt^P{lmeonqpnt¦lmZL^2snqeop<l   ntplvZL^uzlv~jwegtZ<l[ioegpL^     ¥









    (l[~ul£(^2{Nnt]_sjt~v^ lvZ^2sn<uzeolvegntpu(nt¦lvZ^2snqeop<lmu    .   ½ *  jtp x ,  nqplmZL^ulm~mjteoqZ<lioegpL^    *£(^"ntLlmjwegplmZL^"¦ånqioign-£egpLuzlmjwlv^]_^Ppql]K[lvZL^bsntegpqlu    .   ½ *  jwp x,  jt~v^ eoplvZLeku(nt~ x ^~(ntp¬lvZL^5ulm~mjteoqZ<l/igeopL^   ¡ uv^^5}>~mntsnquveÅlmeonqp<¥g ½ ,ss^Pp x eo|)< ¢N¥
   Y[ZL^p"£/^({Nnt]_sjt~v^!lvZL^(sn<uzeolvegntpunt¦JlvZL^(snqeop<lu  .  ½    .  ½ *  jtp x ,  ntp2lmZL^ulm~mjteoqZ<lªioegpL^    b£/^ ntJljwegp_lvZL^ ¦åntigion-£egpLuzlmjwlv^]_^Ppql]KeÅ¦lmZL^ sntegp<lmu    .  ½ *  jwp x,  jw~m^egp¬lvZegu(nt~ x ^P~/nqp¬lvZ^uzlv~jwegtZ<l/igegpL^    ½ lvZ^plvZL^5sntegpqlu   .  ½    .  ½ *  jwp x,  jt~v^ eoplvZLeku(nt~ x ^~(ntp¬lvZL^5ulm~mjteoqZ<l/igeopL^   ¡ uv^^5}>~mntsnquveÅlmeonqp<¥  ½ ,ss^Pp x eo|)< ¢N¥
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1'   ?@E
YnðsL~mn-t^\Q^]_]¤j 3¥oGr£/^pL^^ x l£/n4jwhJ|Jegioekjw~my4s~vnqsn<uzeolvegntpu ¡ pjt]b^Pioy }>~mntsnquveolvegntp 3¥oP`
jtp x }>~vnqsn<uzeolvegntp 3¥oJSt¢N¥
TÐp<lv~mn x h{^!pLn-£)uvnt]_^!pLntlmj-lmeonqp§¥ ? ^pLntlv^/<y 
  ¡ fy0
 » ¢§lvZL^ª~ul ¡ lvZL^[uv^P{Nnqp x ¢Vsntegp<l^igntpLqeoplmn_lvZL^	jw~{ &2	©ýuvh{Z*lvZjwleÅlu[lmjtpLt^Pp<l,ioegpL^ekunt~vlvZnttnqpjwilmn_lvZL^"uzlv~jwegtZ<ligeopL^    ¡ eS¥ ^q¥/        /q³ Ä¢ ½ uz^P^2­egth~v^2t¥
  Ë!Ë í Ë 9 79 (  ' 2/#% 02 "'A)   Ä ! ¨ 4 -Ä ! @	=2  '+
 » ,"
[	'-	%D! <2  # 2	© E
  Ë!Ë í Ë 9 79 	  ')<2 G#5%" 02 "' ) ( Ä ! ¨ 4 -Ä ! 
	_2 	'*   ,"
[	'-	% !G<2 &	# 
  
 » E
cf^P^>lvZ^>sL~vnfnt¦<nt¦f}>~mntsnquveolvegntp_3¥oP` ¡ nw¦J}>~mntsnquveÅlmeonqpb3L¥g]Sq¢Legp,sLs^p x eÅ| T¥g ¡ egp,sLs^p x eÅ| T¥ q¢¥
  Ë§Ë ,Ë  4ªÇ   (9 79  
? ^pLntlv^5fy 
 « jbsnqeop<l^igntpLqeopL	lvn	lvZ^jw~{ &( *
 uzh{ZlmZj-l/  &
 « /t³ /  &
  / ½ jwp x*x ^pnwlv^fy 
 « . lvZ^2sL~vnt^P{Nlvegntpnt¦lmZL^2sntegpql 
 « nqplmZL^uzlv~jwegtZ<lioegpL^    ¡ uz^P^5­egthL~m^2t<¢¥ u§°S±m²  Â*nqpðlmZL^¤jw~{  & 
 « jwp x °E±m²1 ÂnqpðlmZL^¤jw~{  & 
  ½ lvZL^Pp lvZL^_sntegpqlu 
  .   ½ 
 « .  ½*   jwp x ,  jw~m^ egp*lvZLekunq~ x ^P~[ntp*lvZL^uzlv~jwegtZ<l[ioegpL^     ¥
 u	    
  
 » ¡ eÅl2¦ånqioign-£,u ¦å~vnq] }>~mntsnquveÅlmeonqp@3¥oJSt¢ ½ lvZL^PpðlmZL^_£ZLntig^_sL~vnt^P{Nlvegntpðnt¦ªlmZL^¤jw~{
    nqp*lvZL^uzlv~jwegtZ<l[ioegpL^    eku(lvn_lmZL^2io^¦íl,£eÅlmZr~v^Guzs^P{Nl[nt¦lmZL^2sntegpql
  .  ¥Y[ZL^£ZLntig^sL~mnw^P{Nlvegntpbnw¦lvZL^ jw~{ 
 « *  ntpblvZL^,uzlv~jwegtZ<l!igeop^    eku>lvn5lmZL^,~meoqZ<l£eolvZ¤~m^Puvs^P{llmnblvZL^2sntegp<l
 « . t¥<^p{^ ½ lmZL^_snqeop<lmu	  .  ½ *   jtp x ,   jt~v^	eop4lvZegu5nq~ x ^P~5ntp lmZL^¤ulm~mjteoqZ<ligeop^    ¡ eE¥ ^t¥	lvZegu]_n x eo{jwlvegntpruzZnt~vlv^pu(lvZL^2sjwlvZ 
$
lvn_lvZ^2io^¦íl¢¥
Y[ZL^io^P]b]¤j5eku>sL~mn-t^ x ¥ 
ëë øc ô
H 3   
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1'     ?"E
TÐp nt~ x ^~"lvnðs~vn-q^\Q§^]_]¤j)3L¥gP£(^p^^ x uznq]b^*jwhJ|Jegioekjw~my sL~vnqsn<uzeolvegntp ¡ pjw]_^Pioy }>~mntsnquveÅÍ
lmeonqp43L¥gJHt¢¥
 u[eoplvZL^5sL~m^fegnthu(uzhuzhuz^G{lmeonqp x ^pnwlv^5fy 
  lvZL^~uzl/sntegpql^igntpLqeoplvn	lvZ^5jt~m{ & 2b©uvh{ZlvZjwl,eÅlu[lmjtpLt^Pp<l[igegpL^5egunq~zlmZLntqntpjtilmn_lvZL^2uzlv~jwegtZ<lioegpL^     ¥
  Ë!Ë í Ë 9 79   ' <2  #5%" 02' )  ° -Ä !  4 Ä 	 2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  E
cf^P^5lvZL^2s~vnfnw¦nw¦}>~vnqsn<uzeolvegntp 3¥oH2egp,sLs^p x eÅ| L¥
  Ë§Ë ,Ë  4ªÇ   (9 79 
Y[ZL^5sntegp<l   ^PionqpLqu/lvnblmZL^2jw~{  & 
  ¡ uv^^5}>~vnqsn<uzeolvegntp43¥oHw¢¥Y[ZL^2{Nh~v-j-lmhL~m^°E±m²>eku/pntpJÍp^qjwlvegt^_ntp4lvZ^jw~{ & ( *  jtp x pLntpLÍSsnquveÅlmeoq^_ntp lvZL^¬jt~m{ &  _¥<,^Pp{N^ ½ lmZL^¤snqeop<lu   .  ½ * jtp x ,   jw~m^egplvZLekunt~ x ^P~(nqp*lvZL^uzlv~jwegtZ<l[ioegpL^    ¥
Y[ZL^io^P]b]¤j5eku>sL~mn-t^ x ¥ 
   %+=?*@8A      	   
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[ E
cf^P^5lvZL^2s~vnfnw¦nw¦_Q§^]_]¤jr3¥oG"jwllvZL^2^Pp x nt¦>cJhLuv^P{lmeonqp43L¥1Hf¥
^P]_eop x lvZj-l2eÅl¦åntigign-£,u,¦å~mnt] }>~mntsnquveolvegntp@3L¥g3_lmZj-llvZ^_jtpLtig^  ^igntpL<u,lmn4°EÄ !  4 Ä 	¦ånt~jtioi-jtiohL^Gu /        /F   > :  q¨wÄ 4 ¨wÄ²v¥TÐpðlvZL^b{jtuv^"£Z^p   1   1 ¨ Ã Ä)jwp x lvZL^	sj-lmZ $ ^igntpqulvn¬lmZL^_{Nikjtumu T T ½ £(^"]_n x eo¦åy  $nqprlvZL^"eop<lv^P~v-jti% ± 
  4 ±    	 ¡ egpulm^Pj x nw¦lvZL^"eop<lv^P~v-jti ±  4 ±    	å¢fy]_^Gjwpunw¦l£/n¤sjw~jw]_^Nlm^~u  jtp x  ¡ jtu/egpcfhLuv^P{Nlvegntp 3L¥ q¢N¥  ^ nqJlmjteopuznq]b^ sj-lmZ 
»

 ¡ uv^^ jtp¬^N|Ljt]bsio^ nw¦§t~jwsZu!nt¦§lvZL^{hL~mDjwlvhL~m^nw¦lmZL^sj-lvZ 
$
jwp x nt¦lvZL^ sj-lmZ 
»





 ¢¥!^P]_jt~vÏ¬lvZjwl   {Pjwp*^2q~v^Gj-lv^P~ªlmZjwp±% ±   nq~(pnwl,t~m^Pjwlv^P~lmZjwpr±% ±




 £/^!nqJlmjteop   	  ¡ eS¥ ^t¥lvZL^P~v^/egupLnikjt{^!ntp2lmZL^ªegp<lv^P~v-jwi  ±   4 ±      	å¢ ½lmZL^p £(^	ZjDq^"lmZL^¤{jquz^bjwig~v^Gj x y uzlvh x eo^ x egp cJhLuv^P{lmeonqp@3L¥ `¥TÎ¦(pLnwl ½ lvZL^_sjwlvZ  »   ZjtuntpL^ikjt{^5ntplvZL^2egp<lv^~m-jwi' ±
  4 ±     	S¥  ^2]"hul,uzlvh x ylvZLekusnqumuzegLegioeolyt¥ u[£/^5ZjDq^ntLlmjwegpL^ x ntp^ikjt{^ nqp¬lmZL^2eop<lm^~mDjti  ± 
  4 ±       	 ½ lvZ^pr£/^5jwssLioy_lmZL^5]_^NlvZn xegp<lv~mn x h{N^ x eop*cfhLuv^P{Nlvegntp 3L¥IS ½ eS¥ ^t¥£/^ {Nntpulm~vh{Nl(uvnt]_^,sjwlvZ  «   ]_n x eÅ¦åyfegpLlmZL^egpLeolvekjwisj-lmZ
ëë øc ô
Ht   




























  4 ±    	fyb]_^Pjwpuªnt¦l£(nsjt~mjt]_^Nlv^P~mu   jwp x  ½ hJl/pLn-£@°E±m² Â2nqp¤lvZL^egp<lv^P~v-jwi°E± 













µ    
7
­egth~v^5`
^P]¤jw~mÏ lvZjwl¬£/^ x ntp§® l¬ÏfpLn-£ £ZL^lvZL^P~   eku¤q~v^Gj-lv^P~blvZjtp ±  ±   nq~¤pLnwl ½ LhLl¬eÅlekuvp§® leg]_snq~zljwp<l[¦ånt~[lmZL^2sL~mn<nt¦¥
? ^pLntlv^(fy  ¡ fy 
¢§lvZL^/snqeop<l^PionqpLtegpLlmn,lmZL^/sj-lvZ  «   jwp x {Nnq~v~m^Puvsnqp x egpL[lvnlvZL^(sntegpql ¡ lvnlvZL^bsnqeop<l0
>¢,nt¦>lvZL^bt~jwsZ §°S±m² ¡ uz^P^b­egthL~m^"`G¢¥D?^PpLnwlm^	fy , lmZL^	sntegp<l ^igntpLqeop¬lvn




  4 5 	uzh{ZlmZj-l /     /<³ /   
/jwp xrx ^PpLnwlm^2fy   .   lvZL^s~vnt^P{lmeonqpnt¦lmZL^2snqeop<l  þntp*lvZL^uzlv~jwegtZ<l[ioegpL^ 1 Î¥
 å  Ë   Ç   Ë§Ë Ë  4ªÇ   (9 79 
 ^2sL~mn-t^ Q§^]_]¤j*3¥oG"egp*¦ånthL~,uzlmjtt^PuP¥
    (l/~muzl/£(^ {ntpuzlv~mh{l[uznq]_^ jwhL|fegigegjt~vybsj-lmZ 
 ¶ jtp x £(^ uzlvh x y_lvZL^5{NnqpLpL^P{Nlvegntp^l£/^P^p"lvZL^(sj-lmZu 
 ¶ jwp x »

 2£(^ªntLlmjwegp2lmZL^ª¦ånqioign-£egpL uzlmjwlv^]_^Ppql]K{Nnqpuve x ^P~vegpLjwigiJ{jtuv^Pu£ZL^p"lvZL^(sjwlvZ 
 ¶ Zjtuntp^ªikjt{N^/ntp"lvZL^(eop<lm^~mDjti  ±    4 ±       	 ½ £(^({ntpuve x ^~jwigi{jquz^Gu(£ZL^p*lvZ^2sj-lmZ 
»

 Zjqu[ntpL^5ikjt{^nqp*lvZLeku[eop<lm^~mDjti ¡ uv^^^P]¤jw~mÏ 3¥oGq¢¥
ëë øc ô
H-`   
['  	$$J	0 %J 
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  J%!
   Y[ZL^p	£/^[{jtig{hLikj-lv^ªlvZL^(]_eopeo]¤jwifig^pLtlvZ	nw¦LlmZL^(jt~m{  &uzh{Z2lvZjwllmZL^(sj-lmZ 
 ¶Zjtu(nqpL^ ikjt{^ nqp¬lmZL^5eop<lv^P~v-jti ±
  4 ±      	 _£(^ntJljwegp¬lvZ^ ¦ånqioign-£egpL"egpL^ <hjtioeoly K
/   &</   ° ! Á  ¨  Â : ÂtÁ ²EÄ
¡ uv^^}>~mntsnquveolvegntp_¥o ½ sLs^p x eo|¢¥
  Y[Z^p £(^{jtig{hLigjwlv^_lmZL^¬]¤j-|Jeg]_jti!ig^pLtlvZ nw¦[lmZL^jw~{   
 ð£/^¬nqJlmjteop lmZL^
¦åntigion-£egpL_egpL^ <hjtioeoly K
/   
 /"1 Ã ¨-Ä
¡ uv^^}>~mntsnquveolvegntp_¥  ½ sLs^p x eo|¢¥
   ,p x j-llmZL^"^Pp x ½ huveop¬lvZ^"~m^PuvhLiÅlu,nqJlmjteopL^ x egpð}>~mntsnquveÅlmeonqpu_¥g"jwp x _¥  ½£/^	ntJljwegplvZ^ x ^Guzeg~m^ x uzlmjwlv^]_^Ppql]Keop lvZL^_{jquz^	£ZL^p   1   1 ¨qÃ Ä@jtp x lvZ^"sjwlvZ

$
^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±% ±   ¥Y[ZL^[sjwlvZ 
 ¶ {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nt~m~v^Guzsntp x u!lmn_lvZL^2igegpL^uz^Pt]_^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Y[ZL^¤uzlv~jwegtZ<l igegpL^   x eg<e x ^GulvZL^bsLikjwpL^beop4l£(nZjtiÅ¦íÍÎsLikjwpL^Gu¥  ^¤{jtioilvZ^] ® Zjwio¦íÍÎsLigjtpL^  ®
jtp x ® ZjtiÅ¦íÍÎsLikjwpL^   ®g¥
*Ç  í Ë  ^¤{jtioi[® Zjwio¦íÍSsigjtpL^  ®j*Zjwio¦íÍÎsLigjtpL^_uzh{ZðlvZjwl2eÅl x nf^Puvp§® l{Nntp<ljwegp lvZ^bq^P{Nlvnt~
  ¥  ^2{jtioi!® ZjtiÅ¦íÍÎsLikjwpL^    ®LjbZjtiÅ¦íÍÎsLikjwpL^2£ZLek{Zr{Nntp<ljwegpu(lvZL^5q^P{lmnt~   ¥
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jwp x egfe x ^2jtioi§sj-lvZu 
$
egp*l£/n¤{igjquvuv^Pu ¡ ® {Nikjtumu   ®jwp x ® {Nikjtumu    ® ¢N¥
*Ç  í Ë  ^¬umjDyrlvZjwl2lvZL^¤sj-lvZ 
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hLp x ^~"{ntpuve x ^~j-lvegntp4^PionqpLqulmn*lvZL^® {Nikjtumu   ® ¡ lvn




  4 5	§^igntpqu(lvnblmZL^2Zjwio¦íÍÎsLigjtpL^   ¡ lmn_lvZL^2Zjwio¦íÍSsLikjwp^    ¢¥ ^	ZjDt^"s~vn-q^ x egp cfhLuz^G{lvegntp@3L¥ ¤lmZj-l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  ½ lvZL^PplvZL^	snqeop<lu   .   ½ 
 ½ , jt~v^2egplvZegu nt~ x ^~ntprlvZ^	uzlv~jwegtZ<ligeopL^ 1  ¡ eS¥ ^q¥lvZegu ]_n x eÅ{Pj-lmeonqpuvZLnq~zlm^pu/lvZ^2sj-lmZ 
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lmn_lvZL^5ig^N¦íl¢N¥
<^p{^ ½ £/^	]"huzluzlvh x yrntpLigylmZL^	{Pjtuv^£ZL^Pp lvZ^"sjwlvZ  $ ^igntpqulvn¤lmZL^b{igjquvu   ¥ Y[Z^~m^
jt~v^ l£(n_uvhLV{jquz^Gu"KlvZ^{jtuv^5£ZL^p      &jwp x lvZ^{jtuv^5£ZL^p   !   & ½ eS¥ ^t¥ /     /  /   & /à¥TÎ¦/lvZL^_sntegpql   ^igntpqulvn*lvZL^_jw~{   & ½ lmZL^p ½ lvZL^_sntegp<lmu  8.  ½ 
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~ ntpLigy*lvZL^b{jquz^£Z^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 &"¥  u,lmZL^"sjwlvZ  $ ^PionqpLqu,lvnlvZL^b{Nikjtumu   ½lmZL^*~ul¤egpqlm^~uz^G{lmeonqp@sntegpql¤nt¦,lvZL^ uzlv~jwegtZ<lbioegpL^  jwp x nt¦lvZ^*sj-lvZ 
$
]"huzl¤^PionqpL lvn lvZL^
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    &;5þuvh{ZlmZj-llvZL^"lmjtpLt^PpqlioegpL^_j-l lvZL^	snqeop<l 
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 eo¦lvZL^ {NhL~m-j-lvh~v^°E±m²ntp_lmZL^egp<lv^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pL^ x fy"lmZL^,¦ånqioign-£eop
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lv^~   ½ ^PionqpLqulmn6   4 ¨qÃ Ä 	 ½ lmZL^p ½ ^PeÅlmZL^~5£(^"{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3L¥Ø-`£/^ÏfpLn-£@lvZjwl  
      Ò° >G¨  > Ã ¨J² b¥_<,^p{N^ ½ jwigi            ¡ 	 ³ > 4 : : : 4  @>D¢ ¦ånt~m] j x ^G{N~m^PjquzegpLuz^<hL^p{^¤nqhLp x ^ x fy4j x ^G{N~m^PjtuvegpLrt^nq]_^Nlv~mek{s~vnqt~m^Pumuzegntp§¥
Y[ZL^ªsL~vnqsn<uzeolvegntpekusL~mn-t^ x ¥ 
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F/nqpuze x ^P~¤lvZL^ð¦åhLp{Nlvegntp  °E±m²*³ / 
 /  /  
 />¦ånq~jwpfy snqeop<l 
 ^igntpLqeopL)lvn lmZL^ ZjtiÅ¦íÍ
{iontlvZLnqe x ¡ uz^P^­egthL~m^qq¢¥ð­~vnq] }!~vnqsn<uzeolvegntp)¥ nt¦AoqC[£/^¬ÏfpLn-£ýlmZj-l	lvZL^¦åhLp{lmeonqp  °E±m²egu
]_nqpLnwlmntpLnqhuzigy)egp{N~m^PjquzegpL snquveÅlmeoq^NÍÎDjtioh^ x ¥  ^ ZjDq^  )³ ¨  °z°E±     ±      ² ! ¨f² ½    ³¨   z°E± 
    » 
 ± 
      ² ! ¨ -¥­~vnq]ý}>~mntsnquveolvegntp3¥ 4S £/^,ÏfpLn-£ lvZj-l 
     4             4 : : : 4       ¦ånt~m]j x ^P{~v^GjtuveopL	uz^qh^p{^,nqhLp x ^ x ¦å~mnt] jwn-t^,fy¤j x ^G{N~m^PjquzegpLq^nt]_^lv~meg{[sL~mntq~v^Guvuvegntp§¥<,^p{N^ ½ eo¦£(^[{Nntpuze x ^~lvZ^(-jtiohL^Gunw¦   ½   (nthJluze x ^[j uv]¤jwigi<Zjwio¦íÍSpL^PeoqZfnqhL~vZn<n x nt¦*X^P~vn ½ £/^(ntLlmjwegplmZj-llmZL^uzh]_unt¦lmZL^[io^PpLwlmZunw¦lvZL^,{nt~m~v^Guzsntp x eopL<ujt~m{Pu  
      4               4 : : : 4         ¦ånt~m]j x ^Puv~m^PjtuvegpLuz^<hL^p{^,nthLp x ^ x ¦å~mnt] jtn-q^,fybj x ^P{~v^GjtuveopL"t^nq]_^Nlv~mek{sL~mntt~m^Pumuveonqp§¥F/ntpuze x ^~
pn-£ lvZ^5¦åhLp{lmeonqp  §°S±m²!eopj_uz]¤jtioiZjtiÅ¦íÍÎpL^PeoqZ<nth~vZLnfn x nt¦XP^~mn¥  ^2nqJlmjteop*¦ånq~[lvZL^uv]¤jwigi§±
 °E±m²³ /  
 /
 /  
 /t³X±      µ
¶ ·¸q¹Jº » ¼qº  »     µ¶ ¹v¿gÀ(º » ¼tº  » ³
³ ±   ±* ¨w±  ! A  b°S±q²  ³Ò¨w±  ! A  b°E±q² :
<^p{^ ½ egp j uz]¤jwigi,snquveÅlmeoq^Zjwio¦íÍÎpL^egtZfnthL~mZLnfn x nt¦DXP^~mn  )³ ¨w±  ! A  b°E±  ² ¡    ³¨t±  ! A  b°S±  ²Ð¢[jwp x ½ ZL^p{^ ½     ° A   ! ¨f²  ¡     ° A   ! ¨f²  ¢¥Y[ZL^ªio^P]b]¤j[ekusL~mn-t^ x ¥ 
 uj¤{Nnq~vnqioikjw~my¤nw¦=Q^]_]¤jr3L¥Øwb£(^2ntJljwegp Q§^P]b]¤jr3L¥Ø4H ¡ lmZL^]¤jwegp~v^GuzhiÅl,nt¦lmZLekuuvhLuv^P{Í
lmeonqp¢¥
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cfhsLsn<uz^,lvZjwl!¦ånt~!]¤jw|feg]¤jwij x ]_eguvegLio^   £(^ZjDt^/   /  /  $ /à¥>Y[ZL^ uzhL]ýnw¦lvZ^,io^PpLwlmZu!nt¦{nt~m~v^Guzsntp x eop	jw~{u  
 
4 : : : 4  
  ½    4 : : : 4    ekuuznq]b^5pLeÅlm^2pfhL]"^~ ½ uz^P^Q§^P]b]¤j*3¥ t ¡Ex ^pnwlv^lmZLekupfhL]"^~fy  ¢¥=<,^Pp{N^ ½ eo¦lmZL^uzh]$nw¦lvZL^ x eguzlmjtp{N^Gu[^l£/^P^p*lvZL^2sntegp<lmu,{nt~m~v^Guzsntp x eoplvn±  jwp x ±   jwp x lvn2±   jtp x ±        eguq~v^Gj-lv^P~lmZjwp  ½ lvZL^Pp"lmZL^sjw~vlnw¦lmZL^[sj-lmZ  $ ^Nl£(^^PplmZL^bsnqeop<lmu{Nnq~v~m^Puvsntp x egpL¤lmn*± 
      jtp x ±   r{Pjwp§® l ^|JeguzlP¥<^p{^ ½ eÅ¦/lvZL^ x ekuljwp{^"^Nl£(^^PplmZL^2egpLeÅlmegjtijwp x pjwisntegpqlueku[t~m^Pj-lm^~(lvZjwpuznq]_^snquveolvegt^2{Nnqpuljwp<l© ½ lvZ^p /   /  /  $ /Å¥Y[ZL^[ig^]_]¤jekusL~mn-t^ x ¥ 
Y[ZL^2^Gulmeo]¤jwlvegntp*nw¦!© eku[tegt^Ppegp Q§^]_]¤j*3¥ tL¥
ëë øc ô
t`   
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cf^P^5lvZL^2s~vnfnw¦nw¦_Q§^]_]¤jr3¥ tegp,sLs^p x eÅ| Ñ ¥
6G6 ¤ "  ,  
Yn_sL~mn-t^5Y[ZL^nq~v^P].J¥ "£(^2uzh]b]¤jt~veX^lvZ^2~v^GuzhLiolmu[nqJlmjteop^ x eop cf^G{lvegntpu 3L¥
^P]_eop x lmZj-l,£(^5ZjDt^5tegt^PplmZL^2uv{Z^]_^2nw¦jwigi§{jtuv^Pu[nqp*­egthL~m^5`¥
TÐp¤jwigi{Pjtuv^Pu ¡ ^|L{N^sLlª{jtuv^ T T x ^Pum{N~meg^ x egp¬cf^P{Nlvegntp¤2jwp x {Pjtuv^ T T T x ^Guv{~veg^ x eop¬cf^G{lvegntpr3q¢£/^
{Pjwp¤jwssLioy	lvZ^,]_^NlvZn x ulmh x eg^ x egpcf^P{Nlvegntp¬¦ånt~({jquz^ T>jwp x ntJljwegpbhuzegpL"uvhLeolmjwio^,]_n x eo{jwlvegntpu
nt¦!lyfs^Gu5 ½ Rjwp x F uvnt]_^bpL^£þsj-lmZð£eolvZ4lvZL^_tegt^PpðegpLeolvekjwi>jwp x lvZL^bpjwi>{Nnqp x eolvegntpu ½ £ZLek{Zeku"uvZLnq~zlm^~5lvZjwp lvZ^¬eopeÅlmegjti/nqpL^¬jwp x £Zeg{Z ekujrpeÅlm^{Nnqp{jwlv^pj-lvegntp nt¦jt~m{Pu2nw¦,{iontlvZLnqe x ¡ uv^^
cJ^P{lmeonqp ½ Q^]_]¤j¤L¥gjwp x ,ss^Pp x eo|;R¢¥ TÐpjwigi§lmZL^Puv^{jquz^Gu[£/^{ntpuve x ^~lmZL^2eopeÅlmegjtijwp x pjwisntegp<lmu[£ZLek{Zjw~m^uveolvhjwlv^ x pLntl[¦:jw~¦å~mnt] ^Gjt{ZnwlvZ^~G¥
F(jquz^ TT ¡ eE¥ ^t¥lmZL^{jquz^£Z^p ¾ .  Â¦ånt~/jwpfy"^Pt^p  ½ ¾ . Â¦ånq~ªjwpfy"n xLx  ¡ £eolvZ_lvZ^,sn<uvuvegLio^^|L{N^sLlvegntp*nw¦lmZL^2egpLeÅlmegjtijwp x lmZL^5pjtisnqeop<lmu¢[jwp x lmZL^~m^2^N|Jekuluj-lio^GjtuzlntpL^5^q^p*eop x ^N|  ¡ ntpL^
n xLx egp x ^| ¢>uvh{Z_lvZj-l .<1Â ¡  .  Âq¢z¢!egu/ulmh x eg^ x egpcf^G{lvegntpL¥TÐp_lvZLeku/{Pjtuv^£/^sL~vn-q^[lvZjwlªeo¦
lmZL^ x eguzlmjtp{N^ ^l£/^P^plvZL^eopeÅlmegjtiVjtp x pjwiVsntegpqluªeku(t~m^Pjwlv^~ªlvZjtpÁ<¨wÂ<Ã Ä ½ lvZL^Pp£(^ {Pjwp]bn x eo¦åylmZL^,sjwlvZ uzn5lmZj-l!lmZL^,pL^P£ sj-lvZ¬uvZLnqhLi x ^uvZLnt~vlv^P~lvZjtp_lvZL^qeoq^p_ntpL^,jtp x uzZnthLi x uvjwlveku¦åy"lvZL^
egpLeolvekjwi!jtp x pjwi!{ntp x eolvegntpu ¡ uv^^Q§^P]b]¤jrL¥gG¢N¥b u2j*~v^GuzhLiol5£/^_ntLlmjwegp uznq]b^_pL^P£þsjwlvZ £ZLek{Z
^igntpqu(lvn¤ntlvZL^P~{Nikjtumu[nw¦>sjwlvZu ½ eS¥ ^q¥ª£ZLek{Z{Nnqpuzekuzlmu[nw¦>j_igeopL^	uz^Pt]_^p<l,jwp x jbpeÅlm^pfhL]"^~,nt¦jt~m{Pu(nw¦>{NignwlvZnte x ¥
F(jquz^ TT T ¡ eS¥ ^q¥lmZL^{Pjtuv^(£Z^p ¾ .  Â ½  .  Â¦ånt~/jwpfy^q^p ¤jwp x ¾ . Â ½  .  Â¦ånt~!jwpfy	n xx ¡ £eolvZlvZL^ sn<uvuveoio^ ^N|L{N^PsJlvegntp¬nt¦lvZL^egpLeÅlmegjtijtp x lmZL^pjwisnqeop<lum¢!egu(ulmh x eg^ x eopcJ^P{lmeonqpð3L¥TÐp
lmZLeku2{jtuv^b£/^_sL~mn-t^"lvZjwleÅ¦/lvZL^ x ekuzlmjwp{N^b^l£/^P^p4lvZL^¤egpLeolvekjwi!jwp x pjwi>sntegpqlu5egu5q~v^Gj-lm^~ lvZjtp>GÁ : <Ã Ä ½ lvZL^Pp£/^{Pjwpr]_n x eÅ¦åy*lvZ^sj-lmZ  uvn_lvZj-l,lmZL^pL^P£sj-lvZ uvZLnqhLi x ^"uvZLnt~vlv^P~lvZjtprlvZL^qeoq^prntp^"jwp x uzZLnqhLi x uvjwlveku¦åylvZL^"eopLeolvekjwijwp x pjwi{Nnqp x eolvegntpu ¡ uv^^/Q^]_]¤j3¥oD¢¥u j¤~m^PuvhLiÅl
£(^ntJljwegpuvnt]_^ p^£Xsj-lvZ£ZLek{Z^igntpL<u!lmn_nwlvZ^~{Nikjtumuªnt¦sjwlvZu ½ eE¥ ^t¥>£Zeg{Z*{Nntpuzekulu(nw¦j	igeopL^uv^q]_^p<l,jwp x j	pLeolv^2pfhL]"^~nw¦jt~m{Pu(nw¦>{NignwlvZnte x ¥
Y[Zfhu ½ uvhL]_]_jt~veXegpL ½ £(^*ZjDt^¬s~vn-q^ x lvZj-l_eÅ¦ lvZL^ x ekuljwp{^^Nl£(^^p@lvZL^*egpLeÅlmegjtijwp x pjwisntegp<lmu eguq~v^Gj-lv^P~lvZjwp4Á<¨wÂfÃ Ä ½ lvZ^pð£(^	{PjwpðuvZLnq~zlm^plmZL^	qeoq^psjwlvZ  sL~v^Guz^P~vfegpL¤lmZL^	egpLeolvekjwijtp x pjtiq{ntp x eolvegntpu¥<,^p{N^ ½ lmZL^ªnqsJlveg]¤jwitsj-lvZ	{jwp® l{ntpuvekulnt¦Lj[pLeolv^/p<h]"^~nw¦L{Nnqp{jwlv^pj-lv^ xjt~m{Pu(nw¦>{NignwlvZnte x u¥
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R(y x ^NpLeolvegntpr£(^5ZjDt^ lvZL^5¦ånqioign-£egpLb¦ånt~m]"hLikjtuOK
¯  °5  ²³  7¶ ·N¸q¹   °E±m² ¼ ± 4 ¾  °5  ²³ 
7
¶ ¹z¿kÀ
  °E±m² ¼ ± 4
¯874³  7
¶ ·N¸<¹
ª°S±m² ¼ ± 4 ¾ 7ð³  7¶ ¹z¿kÀ /°E±m² ¼ ±:
<^p{^ ½ £(^5ntJljwegp
¯  °5  ²  ¯ 7 ³  7 ¶ ·N¸<¹   °E±m² ¼ ±* 
7
¶ ·N¸q¹
ª°S±m² ¼ ±  77 ·N¸q¹ ª°S±m² ¼ ±ª³
³ 7 
¶
° ·¸q¹   °E±m²  ·N¸<¹ ª°S±m²z² ¼ ±( 77  ·¸q¹ /°E±m² ¼ ±: ¡ LG¢
(l~uzl,£/^2{jtig{hLikj-lv^´ 7 ¶ ° ·N¸<¹   °S±m²  ·¸q¹ /°E±m²v² ¼ ±K
 7
¶
° ·N¸<¹   °S±m²  ·¸q¹ /°E±m²v² ¼ ±!³+¨  7¶ ¹v¿gÀ
  °S±m²  /°E±m²
¨ ¹z¿kÀ
  °E±m²  /°E±m²
¨ ¼ ±:
­nt~,j_uz]¤jtioi   £/^2ZjDq^  °S±m²  ª°S±m²³@b°   ² ½ Z^p{^ ½
¹v¿gÀ
  °S±m²  /°E±m²
¨ ³
  °S±m²  /°E±m²




° ·¸q¹   °E±m²  ·N¸<¹ ª°S±m²z² ¼ ±!³   7¶ °   °E±m²  /°E±m²z² ¹z¿kÀ
  °E±m²  /°E±m²
¨ ¼ ±  b°  » ²³
³   7
¶
°6  °E±m²  /°E±m²v² ¹z¿kÀ /°E±m² ¼ ±  b°  » ²³   7¶ °6  °E±m²  /°E±m²v² (¾ °E±m² ¼ ±  b°  » ²;:
 n-£X£(^2eop<lv^Pt~j-lm^ fy¬sjt~zlujwp x £(^2ntJljwegp
 7
¶
° ·N¸<¹   °E±m²  ·¸q¹ /°E±m²v² ¼ ±>³  Å°6  °E±m² /°E±m²v² ¾ °E±m²<	 / 7¶   7 ¶ ° (  °E±m²  (ª°S±m²z² ¾ °S±m² ¼ ±  b°  » ²³
³+ ¾ °65  ²v°   °5  ²  /°5  ²v²   7 ¶ °   °S±m²  °E±m²v² ¾ °E±m² ¼ ±  b°  » ²;:
ëë øc ô
q   
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­nt~{jtig{hLikj-lv^  ¾ °5  ²m°6  °65  ² ª°65  ²z²£(^_~v^P]_jt~vÏ*lmZj-l¬°   °5  ² /°5  ²v²,egu5^<hjwilvnlmZL^¬jw~m^Pjnw¦  - 	 , ¡ uv^^¤­egthL~m^Hw¢¥  ^ x ^pnwlv^blmZLegu"jw~m^Pj<y 
   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~mDjtigu ±/.   4 ±/.C	 ½  ± 4 ±   	 ¡ jtu(egprcf^G{lmeonqp ½ ZL^P~v^fy¬±/.2£/^ x ^pnwlv^lmZL^	uv£eolm{ZLegpL¬sntegp<l{Nnq~v~m^Puvsntp x egpL_lmnuvnt]_^ignf{Pjwi]_jw|Jeo]¤j¤nqplvZL^	t~jwsLZ °E±m²(nw¦>lmZL^"sjwlvZ 	¢
£(^5ntJljwegp*uvyJulm^] ¡ w<¢¥@TÐpl£/n¤{jquz^Gu ¡ £ZL^Pp*^PeÅlmZL^~  ekujwp*^q^p*p<h]"^~,jwp x  Âbnt~  egujtp
n xLx p<h]"^~2jwp x  Â<¢£(^"^N|JsL~m^Pumu¦å~vnq].lmZLekuuvyJulm^]    jwp x    jquuvnt]_^¦åhLp{lvegntpu nt¦  ¡ uz^P^lvZL^2sL~mnfnw¦nw¦@Q§^]_]¤j_L¥ `<_lmZL^{jquz^Gu   ²ªjtp x  ²Î¢N¥
TÐplvZ^rl£/n nwlmZL^~¬{Pjtuv^Pu ¡ £Z^p ^eolvZL^P~  egu¤jtpn xLx pfhL]"^~¬jtp x   Â nt~  egu¤jtp ^Pt^Pp
pfhL]	^P~,jwp x   Âq¢(£(^]_n x eo¦åy¬lmZL^2t~jwsLZnw¦ §°S±m²!ntpl£/n_egp<lv^~m-jwiku  ±    4 ±   	 ½  ±  4 ±    	 ¡ uv^^­egthL~m^"`<q¢N¥/: plvZLekuqhL~v^	£/^ x ^PpLnwlm^	fy x nwlvlv^ x igeop^"lmZL^	seo^G{N^Punt¦!lvZL^bpL^P£ t~jwsLZ¥5­nt~lvZegu
]_n x eo{jwlvegntp*£/^5ZjDq^   »
 ÂL¥
^G{jtioilvZjwl ¾ °E±m²  Â¤eo¦ª±  > ±    4 ±  1	>jwp x lmZj-l lvZL^"]b^Gjwp -jtiohL^Gu,nt¦lmZL^ ¾ ÍÐ{Nnfnt~ x egpj-lm^Pu[nqp^Pt^P~vy¤egp<lv^~m-jwi^igntpLqeop	lmn Â 4 5	§^|J{^sJl[lmZL^5~uljtp x lmZL^2ikjtuzl[nqpL^jw~m^^ <hjwiVlmnX^P~vn¥_<^p{^ ½¦ånq~(lvZL^5lmZ<hu[ntJljwegpL^ x sj-lmZ    » £(^5ZjDt^5uvyfuzlv^P] ¡ -Hw¢/£eolvZ    »  x ^Np^ x fy¤lvZL^¦ånqioign-£eop¦ånq~v]	hLikj
   »  ³ ©  » !° ¾ ° ²  ¾ °
	V²z²³X©  »  ¾ ° ² Â : ¡ tq¢cfn ½ eop*lmZL^5l£/n_{jquz^Gu ¡ £ZL^Pp^PeÅlmZL^~  ekujwp*n xLx p<h]"^~,jwp x Â	nq~  ekujwp*^q^p*pfhL]"^~jtp x 2 Âq¢(£(^2^N|JsL~m^Pumu[¦å~mnt].uvyJulm^] ¡ 4Ht¢ ¡ £eolvZ    »  x ^NpL^ x <y¦ånt~m]"higj ¡ qq¢v¢ 









¶ µ   
µ         
µ  µ        µ      
µ 
µ         
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  J%!
     =?*@8 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 5    &)88 8;:%=5*3     
	 
TÐp lmZLeku"{jquz^_¦ånq~"jwpfy uz]¤jwigiªp^egtZfnqhL~mZLnfn x  ±   
 4 ±   
 	(nw¦[lvZL^snqeop<l	±  lvZ^¤¦åhLp{Nlvegntp ¾ °E±m²Zjtu2nqpL^¤uzegtp egp lvZL^¤ig^N¦íl"Zjwio¦íÍSpL^PeoqZfnqhL~vZn<n x  ±   
 4 ±  	(jwp x jwpnwlvZ^~"uveoqp4egp lvZ^¬~vegtZ<l2ZjtiÅ¦íÍ
p^egtZfnqhL~mZLnfn x  ±  4 ±   
 	Î¥_<,^p{N^ ½ eopblmZLeguª{jtuv^[£/^,{Pjwpbhuv^[lvZL^umjw]_^(lv^G{ZLpLe <hL^,jtuegp¬cf^P{Nlvegntp¤ ½eS¥ ^t¥r]_n x eÅ¦åy ½ j-l~uzl ½ lvZL^tegt^p q~mjtsLZ §°S±m² ntp l£(negpqlm^~m-jwikuA ±I 
 4 ±$	(jwp x  ± 4 ±   	 ¡ jqunqp­egthL~m^¬q¢5jtp x lvZL^Pp ]_n x eÅ¦åy4lvZL^t~jwsLZ §°S±m²ntp l£(nreop<lv^P~v-jtiguA ± 4 ±  
 	/jtp x  ± 4 ±   	S¥ruj~m^PuvhLiolnw¦lmZL^Puv^2l£(n¬]_n x eÅ{Pj-lmeonqpu£(^ntJljwegprl£/n¬uvyJulm^]¤u ¡ w<¢jwp x ¡ 4Ht¢jwp x lmZL^p x ^s^p x eopL
nqpðlmZL^¤uzegtp nw¦  £/^¤{jtp {ntpuve x ^~lvZ^_uvhLeolmjtLio^¤uvyJulm^] lmn*^|JsL~v^Guvu   jwp x    ¡ ~v^Guzs^P{Nlvegt^Pioy
  »
¢[jtu[uznq]_^ ¦åhp{lmeonqpunw¦   ¥
     =?*@8 % 5    &)88 8;:%=5*3      	      	 	 
F/nqpuve x ^P~pLn-£ lvZL^*{jquz^¤£ZL^Pp lvZ^~m^¬^N|Jekulu±_uzh{Z lvZjwl ¾ ¬³$Â ½ ¾  ³.Â ½ ¾   ³ Â ¡ lvZ^sntegpql°E¯°S±G² 4 ¾ °S±G²z²!ekuvp§® llmZL^2egp^N|Jegntp*snqeop<l,nt¦j_{NignwlmZLnte x ¢N¥
TÐp¤lmZLeku/{Pjtuv^lvZL^P~v^^N|Jeguzlmu/uznq]_^uz]¤jtioipL^egtZfnthL~mZLnfn x nw¦§± ¡  ±8 
 4 ±  
 	å¢>uvh{Z_lvZj-lª¦ånq~/jtioi±    ± 
 4 ±  
 	lvZL^¦åhLp{lmeonqp ¾ °E±m²ªeku,^PeÅlmZL^~ sn<uzeolvegt^"nt~,pL^Pqjwlvegt^ ¡ ^|L{N^sLl,lvZL^	snqeop<l ±(³±N¢¥
<^p{^ ½ £(^{jtprhuz^5lmZL^umjw]_^5lv^G{ZLpLe qh^jtu[egprlvZL^{Pjtuv^2£ZL^p*lvZ^ ¾ ÍÐ{Nnfnq~ x egpjwlv^Pu(nt¦lmZL^2sjwlvZ jwl/jwigiuv£eolm{ZLegpL2sntegpqluªjt~v^,pntpJÍX^P~vn ¡ uv^^cf^P{Nlvegntpu/ f2jtp x cfhLuz^G{lvegntp\R¥gG¢^P{Pjwhuv^lmZL^,]_^Pjtp
-jtiohL^5nt¦ ¾ nqp& ±  
 4 ±   
 	§ekusnquveÅlmeoq^5nt~[pL^<j-lmeoq^t¥
  *ð,%
rA   +ð (#  d#"  " 
 *4#N	%#
Yn sL~mn-t^9Q§^P]_]_jXL¥Ø@£(^)pL^P^ x nt¦_uvnt]_^)jwhL|fegigegjt~vyÒsL~vnqsn<uzeolvegntpu ¡ ]_nt~m^ sL~m^P{Nekuv^igy ½ }>~mntsnquveÅÍlmeonqpu F ¥g0 F ¥ q¢N¥
F/nqpuze x ^P~uvnt]_^!sntegp<l^igntpLqeoplvn  £ZLnquv^!ljwpLq^p<ljtpLtig^!^ <hjtigu X^P~vn ¡ ]_n x hLign¨-Ä¢ ½ x ^pnwlv^eol/fy &¥@? ^pLntlv^ <y 2 lvZL^~muzlª¦ånqioign-£egpLsntegpql(^PionqpLtegpL2lmn þuvh{Z_lvZj-l   ³@   Ä ! ¨2jwp xx ^pLntlv^2fy*©þlvZ^2~ul¦ånqioign-£eopbsntegp<l,^PionqpLtegpL_lmn  uvh{Z*lvZjwl  ³@   Ä ! ¨L¥ ? ^pLntlv^2fy
&lvZ^5uzlv~jwegtZ<l[ioegpL^5sjquvuveop"lmZL~vnqhLtZ<l(lvZL^2sntegp<l© jwp x s^~ms^Pp x ek{NhLikjw~[lmnblvZL^lmjtpLt^Pp<l(q^P{lmnt~j-l
lmZL^5snqeop<l© jtp xx ^pLntlv^5fy ( lmZL^5eop<lv^P~muv^P{Nlvegntpsnqeop<lnw¦lvZL^2uzlv~jwegtZ<l/igeop^ &jwp x nt¦§lvZL^5sjwlvZ 
¡ uz^P^2jwpr^N|Ljw]_sLig^5ntpr­eoqhL~v^5`Hw¢¥
  Ë!Ë í Ë  7<9 " 2 	

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/ 2	© /  / &2 / !  : ¡ H 3q¢
cf^P^5lvZL^2s~vnfnw¦nw¦lvZL^2sL~mntsnquveolvegntp*eop,ss^Pp x eo| F ¥gt¥
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F/nqpuze x ^P~_uvnt]_^*sj-lmZ & nqp)lmZL^reop<lv^P~v-jti  Â 4  ¶ ! ¨
	[£Zeg{ZZjtu	lmZL^uvjt]b^*egpLeÅlmegjti{Nnqp x eolvegntpu°E¯ ¶ 4 ¾ ¶ 4  ¶ 4  ¶ ²>lvZjwllvZL^sj-lvZ  jwp x £Zeg{Zreku,uznq]_^seo^G{N^2nw¦ZjtiÅ¦íÍÐ{NignwlmZLnte x £eolvZrlmZL^{Nh~v-j-lmhL~m^x ^NpL^ x <y¬lvZL^2^qhj-lvegntp ³+¨w±   ¶ ¡ uv^^2­eoqhL~m^`<q¢N¥
    
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
? ^pLntlv^(fy=  JlmZL^[{N^p<lm~v^/nw¦ &   ½ <y 
  Î°E±m²lvZL^(~j x eghuzÍSq^P{lmnt~§nt¦j,sntegp<lnt¦ &  JegplmZL^[{Nnfnt~ x egpj-lm^uvyJulm^] £eolvZ4{^p<lv~m^"jwl lmZL^	sntegp<l  Ð¥ ?^PpLnwlm^"fy 








cfn ½ eol§¦ånqioign-£,u¦å~vnq]bQ^]_]¤j Hf¥g>nw¦ AoqC ¡ ntpL^!{Pjwpp x lmZL^!uvjt]_^!ulj-lv^P]_^p<l§eopAgPC ¡ Q^]_]¤jL¥gP<¢jtp x egp Ao3JC ¡ Q^]_]¤j*¥o3q¢v¢lmZj-llvZL^_¦ånqioign-£egpLuzlmjwlv^]_^Ppql2ZLnqi x u"K¦ånt~lvZL^_sjwlvZ  ¡Ex ^NpL^ x jtu
^Zeop x ¢[jwp x ¦ånt~[lmZL^2sjwlvZ&  £/^2ZjDq^

  Î°E±m² 


°E±m² 4  ¸  À # ±% 4°SÂ 4  ¶ ! ¨ 	 :
p<yZjwio¦íÍÎ{iontlvZLnqe x eku5uzeolvhj-lv^ x egp lmZL^b{eo~{Nig^"£eolvZ {N^Pp<lv~m^	j-l lvZL^¤{^p<lv~m^"nt¦>lvZL^_ZjtiÅ¦íÍÐ{NignwlmZLnte x
jtp x nw¦V~mj x eghu ³ Ã Ä ! ¨J¥>cfn ½ lvZ^ x eguzlmjtp{N^^Nl£(^^PpblvZL^,egpLeolvekjwijwp x pjtiLsntegpqlu>nw¦ &  eku!uv]_jtioig^~lmZjwp ¨ ³ Ã Ä>¥ <,^Pp{N^ ½ jtu 
   °SÂJ²³ 
  °EÂL²ªjwp x 
   °E±m² 
  °S±m²>¦ånt~jtpfy±  °EÂ 4  ¶ ! ¨ 	 ½ lmZL^p ½ lvZL^x eguzlmjtp{N^5^Nl£(^^plvZ^2eopLeolvekjwijwp x pjtisnqeop<lunw¦  eku,uv]¤jwigio^P~/lmZjwp ¨ Ò³ÒÃ Ä>¥
Y[ZL^/sL~mntsnquveÅlmeonqp2egusL~vn-q^ x ¥ 
? ^pLntlv^¬fy  lvZL^¤~muzl"sntegpql	^PionqpLtegpLrlvn  £ZLn<uz^_ljwpLq^p<l"jwptig^¤^ <hjwiku&XP^~mn¥)? ^pnwlv^
fy lmZL^*~ul	¦åntigion-£egpLðsntegp<lb^igntptegpL lmn  £Znquv^¬lmjtpLt^Pp<lbjwptig^^qhjwikuGXP^~mn4jwp x uzh{Z
lmZj-l[^Nl£(^^p  jtp x lvZL^P~v^5jw~m^ jwl(ig^Pjqul53	uz£eolm{ZLegpLbsnqeop<lu¥=? ^pLntlv^fy  .  ¡ fy .  ¢ªlvZL^
s~vnt^P{lmeonqp¤nw¦lmZL^ sntegp<l  ¡ nw¦lmZL^ sntegp<l ¢!ntp¤lmZL^jw|Jegu¯¥ ? ^pLntlv^ <y ¼        lvZL^ x eguzlmjtp{N^^Nl£(^^PplmZL^2sntegpqlu  . 5jwp x 6. t¥
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Á ¼        : ¡ HfG¢
 5O 
 ulvZL^]_^Gjwp_-jwighL^[nw¦lvZL^ ¾ ÍÐ{Nnfnt~ x egpj-lm^/nqpbjtp<y"eop<lv^P~v-jtiJ^l£/^P^pbl£/n2{ntpuv^P{hJlvegt^[uz£eolm{ZeopLsntegp<lmu^qhjwiku_X^~mn5jwp x jtulmZL^,{Nh~v-j-lmhL~m^/eku>pLnqpJÍSp^qjwlvegt^ ½ lmZL^p ½ ^Nl£(^^Ppbjtp<y	±  ½ ±   « uz£eolm{ZeopLsntegp<lmu(lmZL^5lmjtpLt^Ppql,jtpLtig^5]_jtÏt^Gu(jblmhL~mpnt¦jwl[ig^Pjqul¨wÄ>¥
F/nqpuze x ^P~,­egth~v^5` HJ¥  ^2ZjDq^ s~vn-q^ xð¡ uz^P^2}>~vnqsn<uzeolvegntp F ¥gG¢/lvZj-l
/ 2	© /  / &2 / ! "³ ° / & © /@3/ 2	© /à² !  :
<^p{^ ½ / 2	© /  / & © / ! $: ¡ Hwt¢
 ZL^Ppbuvnt]_^(snqeop<l>]_n-t^GujtionqpL,lmZL^[sj-lmZ X¦å~mnt] &@lvn© ¡ uv^^[­egth~v^(` Ht¢ ½ lvZ^(ig^pwlvZ / ( 2	© /eku Ðhuv^ig^Pumu _eop lmZL^¤¦åntigign-£eopLuv^puv^ KlvZL^¬s~vnt^P{lmeonqpu5nw¦[lmZL^¬sntegpqlu( jwp x ©.nqp4lmZL^jw|feku¯








F/nqpuze x ^P~ªlmZL^ {Pjtuv^£ZL^Pp¤lvZL^sL~mnw^G{lvegntp¤nt¦lvZL^sntegpql ( eku/uveolvhjwlv^ x {Nignquv^~!lmnlmZL^ s~vnt^P{lmeonqp
nt¦lmZL^5pjti§snqeop<lnw¦ þlmZjwp*lmZL^2snqeop<l &"¥!Y[ZL^¦åntigion-£egpL_eop^ <hjwigeoly¬ZLnti x uOK
/ ( 2$/  / 2	© / ¡ H-q¢
¡ ^fe x ^p<lvigy ½ egp¬lmZL^{Pjtuv^£ZL^Pp¬lmZL^ s~vnt^P{lmeonqp¬nw¦lvZL^snqeop<l'( eku/uveolvhjwlv^ x ¦åhL~vlvZL^P~/lmZjwplvZL^sntegpql& ½ £ZL^Pp jsntegp<l]_n-t^Pu2jtionqpLlvZL^¤sjwlvZ  ¦å~vnq] &ýlvnð©$eÅl x n<^Guzp® l"j x -jwp{^begp lvZL^¬uv^puz^blvnuvZLnq~zlm^p*lvZL^ x eguzlmjtp{N^2^Nl£(^^PpeÅljwp x lvZ^sL~mnw^P{Nlvegntprnw¦lvZ^2pjtisntegpql ntp*lvZL^	j-|Jegu¯ EVuzn ½ egplmZLeku,{jquz^ lvZL^2ig^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^+& 2 ¡ ^G{jthuz^egplmZLegu5{Pjtuv^£/^b{jtpðjwig£(jDyJu[p x sntegp<lmu)- jwp x &þuvh{Z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­egthL~m^DS-H/v¢ ½ nq~ªegpnq~ x ^P~!lmn	{Nnqpuzlv~mh{l/lvZL^sLeg^P{N^ & 2 £/^ eop<lm~vn x h{^ uvnt]_^ntlvZL^P~/]_^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Ñ nq~v^[sL~m^P{eguv^igy ½ £(^,{Nnqpuzlv~mh{llvZL^seo^G{N^ &  2 jtuntp_­eoqhL~m^ S-Hv¢eo¦lvZL^,uzlv~jwegtZ<lioegpL^sjquvuveoplmZL~mnthLqZql[lmZL^2snqeop<l  jtp x uzh{Z*lmZj-l (°E±m²³ ¨ x nf^Puvp§® leop<lm^~uz^G{l[lvZL^2seo^G{N^& 2 nw¦lvZL^2q~mjtsLZnt¦!lvZ^b{hL~v-jwlvhL~m^t¥&TÎlG® u^fe x ^p<l ½ lvZjwl5egp lmZLeku2{jtuv^lmZL^_{Nntpulm~vh{Nlv^ x sLeg^P{^ &  2.eguigntpLq^~ lvZjtplmZL^2sLeg^P{^& 2¬¥/Y[ZL^2sLeg^P{N^ &2 egujtu(lvZ^2sLeo^G{N^ &2 eop*lvZ^"uz^G{Nnqp x uvhLV{jquz^5nw¦lvZ^{jtuv^bjq¢ ¡ uv^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­egthL~m^Swv¢¥ <^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ntpuve x ^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ntpuve x ^~m^ x ¥
cfn ½ £(^5{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lmZLeku!¦:jq{lªnqLioegt^Gu!hu!lvnb{ZjwpLq^^q^p<lvhjtioigylmZL^sjw~vl 2 © jtiguvn ¡ eol/eku/~v^PsLigjq{N^ x fy 
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eS¥ ^t¥>egpL^ <hjtioeoly ¡ H 3q¢/eku[sL~vn-q^ x eopuveÅlmhj-lmeonqp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s~vnqsn<uzeolvegntpu ¡ }>~mntsnquveolvegntpu ?"¥g	jtp x ?	¥ q¢E
uv^^lmZL^2sL~mn<nt¦nt¦}>~mntsnquveÅlmeonqp*¥o3"egp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lmZL^5¦åntigion-£egpLb^ <hjtioeolveg^PuOK
/ 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 ^ x ^pLntlv^fy   ¡ <y  
 ¢!lmZL^ lmjwpt^p<ljwpLqio^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)4¢N¥  ^ x ^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  ³@   
   
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Í
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jwp jtsLsLigy@lmZL^ ]_^NlmZLn x egpqlm~vn x h{N^ x egp uzh{Pjtuv^MR.jtp x ½ ZL^Pp{N^ ½ lvZL^4sj-lmZ  ekuvp§® lnqsJlveg]¤jwiS¥
   n-£ £(^{Nnqpuze x ^P~lvZL^b{jquz^2£ZL^PprlvZL^b{NhL~m-j-lmhL~v^{ZjwpLq^Pu,uveoqprntprlvZ^"egpqlm^~m-jwi¦ånqioign-£eop
lmZL^rjw~{ ( , jtp x lmZL^r{NhL~m-j-lvh~v^egubpLnqpJÍSp^qjwlvegt^ntp lmZL^reop<lv^P~v-jtiª¦ånqioign-£eop lvZ^*jt~m{ ,  ¡ uv^^
­egthL~m^2-Ht¢¥
TÐp*lvZegu,{Pjtuv^2jtu[lmZL^2sn<uzeolvegntp*nw¦lvZ^2snqeop<l ðeku x ^pL^ x fylvZL^2snquveÅlmeonqpnt¦lmZL^2sntegpql * ¡ lvZL^
jt~m{Pu *, jtp x  ,  jw~m^"uvyf]b]_^lv~meg{G¢ ½ jtulvZL^b{NhL~m-j-lvh~v^ x n<^Guzp® l5{ZjwpLq^"uveoqp ^l£/^P^plmZL^"sntegp<lmu jwp x  jwp x jqu(lvZL^2]_^Pjtp-jtiohL^2nt¦ ¾ ntp*lvZL^2egp<lv^P~v-jwiku[^Nl£(^^p jwp x 
@jwp x ^Nl£(^^Pp 
@jwp x

 ^ <hjtigu X^P~vn ½ lvZL^Pp ½ lmZL^lmjwpt^p<l,jwptig^ ]	hul,]¤jtÏt^5j"lmhL~mpnt¦j-lig^Pjqul¨-Ä4^l£/^P^plvZL^2sntegp<lmu)jtp x  ½ eS¥ ^q¥5lvZL^P~v^	eguj Îikjt{^1^l£/^P^pðlvZL^bsnqeop<lu )jtp x  ¡ eop4ntlvZ {jtuv^PuOK[lvZ^b{Pjtuv^"£ZL^Ppnqp lmZL^¤jw~{    lvZL^P~v^begu2jwlig^Pjqul2nqpL^	sntegp<l2£eÅlmZ4q^~vlvek{jwiljwpLq^p<ligegpL^¤jwp x lvZL^¬{Pjtuv^"£ZL^Pp4nqp
lmZL^5jw~{   lmZL^~m^egu(pLnbsnqeop<l£eolvZ*t^~vlvek{jtiljwpLq^p<l/igegpL^G¢N¥!^Pjtioigy ½ lvZ^sj-lvZ*egpqlm^~uz^G{lu!lmZL^2j-|Jegu¯ jwl5ig^PjqullvZ~v^P^"lmeo]_^Pu^Nl£(^^PpðlmZL^	sntegp<lmu )jtp x  ¡ ]_nt~m^	s~v^G{Nekuz^Pioy ½ lvZL^P~v^begu5jwlig^Pjqul5ntpL^egp<lv^P~muv^P{Nlvegntprsnqeop<l^l£/^P^p  jwp x  ½ ^Nl£(^^p&ýjwp x 
jtp x ^l£/^P^p 
jtp x 
 ¢¥ <^p{^ ½ £/^{PjwprjwsLsioy¤lmZL^2]_^NlmZLn x egp<lv~mn x h{N^ x egpuzh{Pjtuv^ RÒjwp x ½ ZL^p{^ ½ lmZL^2sjwlvZ ýekuzp® l,nqsJlveg]¤jwiS¥
  Ynulmh x yjwpfyeop<lv^P~v-jti^igntpLqeopL_lmn¬lmZL^sjwlvZ 
$




x n<^Guzp® l{ZjtpLt^uvegtprntp*lvZeguegp<lv^P~v-jwi ½ lmZL^p ½ lvZ^~m^2^N|Jeguzlmuj Îikjt{^1nqp*lvZL^sj-lvZ  $  -¥ <,^p{N^ ½ £/^{PjwprjwsLsioy¤lmZL^2]_^NlmZLn x egp<lv~mn x h{N^ x egpuzh{Pjtuv^ RÒjwp x ½ uzn ½ lvZL^2sjwlvZ  ekuvp§® l,nqsJlveg]¤jwiS¥Y[ZL^ªsL~vnqsn<uzeolvegntpeku§sL~mn-t^ x ¥ 
     !$ !8;&.&!5 
? ^pnwlv^fy  ¡ fy ,¢ªlvZL^egpLeÅlmegjtisnqeop<l ¡ lmZL^pjwiVsntegp<l¢/nw¦ ýjwp xx ^pLntlv^5fy  ¡ fy 2¢ªlvZL^ ~ul
¡ lvZL^2ikjtuzl¢(sntegp<lnw¦_X^~mn_{NhL~m-j-lvh~v^q¥
TÎ¦lvZ^ x eguzlmjtp{N^2^Nl£(^^Pp*lvZL^egpLeolvekjwijtp x pjti§snqeop<lunw¦lvZL^2sj-lvZ ýegu,t~m^Pj-lm^~[lmZjwpÁq¨tÂ<Ã Ä
jtp x eo¦,lvZ^ x ekuzlmjwp{N^^Nl£(^^Pp)lmZL^sntegp<lmu   jwp x  egubj-l_]_nquzl_¨	<Ã Ä ½ lvZ^p)lmZL^uvhL] nt¦,lvZL^x eguzlmjtp{N^Gu_^l£/^P^plvZL^sntegp<lmu @jtp x   jtp x ^l£/^P^plvZL^sntegp<lmu 3jwp x , eku¤q~v^Gj-lv^P~blvZjtp








<^p{^ ½ £(^¤{Nnqpuze x ^P~ lmZL^¤{jquz^b£ZL^p lmZL^ x eguzlmjtp{N^_^Nl£(^^PpðlmZL^¤snqeop<lu	 $jwp x  eku5t~m^Pjwlv^P~lmZjwp@¨	fÃ Ä>¥M? ^pnwlv^<y
$
lmZL^sjt~zl	nw¦[lvZL^sj-lmZ  ^l£/^P^p lmZL^¬sntegpqlu   jtp x b¥ Y[Z<hu ½lmZL^ x eguzlmjtp{N^b^Nl£(^^pðlvZL^begpLeÅlmegjti>jwp x pjwisntegp<lmunw¦!lmZL^bsj-lmZ 
$
egut~m^Pjwlv^P~,lvZjwp ¨	fÃ Ä>¥TÎl
¦ånqioign-£,u/¦å~vnq] Q§^P]_]_j\HJ¥onw¦ AoqC ¡ nqpL^2{jtpp x lmZL^uvjt]_^5uzlmjwlv^P]b^Pp<l[egp(AoGJC ¡ Q^]_]¤j_L¥gPq¢/jwp x
egpUAo3JC ¡ Q§^]_]¤j¤L¥g3<¢z¢ªlvZj-l,lmZL^2sLeg^P{N^&2	©)( * nt¦lmZL^2sjwlvZ ýeku,uveÅlmhj-lm^ x egpuze x ^5lmZL^"{Neg~{Nig^nt¦
~j x eohu ³ Ã Ä ! ¨J¥@<^p{^ ½ lvZL^ ]¤j-|Jeo]¤jtisnqumuzegLig^ x ekuzlmjwp{N^^Nl£(^^Pp¬lmZL^ sntegp<lmu  jwp x egu Ã Äjtp x ½ uzn ½ lvZL^P~v^2^|Jeguzlmu uznq]b^2seo^G{N^2nw¦  $ uvh{Z*lvZjwl,lvZ^"{NhL~m-j-lmhL~v^{ZjwpLq^Puuveoqp*nqp jwpfyegp<lv^P~v-jwi^igntptegpLlmn5lvZLeku>sLeg^P{^jwp x lvZjwl>lvZL^ x eguzlmjtp{N^[^Nl£(^^p	lvZ^eopLeolvekjwijwp x pjtiJsnqeop<lmu!nw¦lmZLeku>sLeg^P{N^
eku!q~v^Gj-lm^~>lmZjwp >GÁ  Ã Ä ¡ °Î¨	 Ã Ä  Ã Ä² ! ¨³ >PÁ  Ã Ä¢N¥!cfn ½ lvZLeku/sLeo^G{N^,nt¦  $ {Nnq~v~m^Puvsntp x ulmn	{Pjtuv^TT T ¡ uv^^2cf^P{Nlvegntp 3q¢N¥@<,^p{N^ ½ £(^2jwsLsLigy_lvZ^]_^lvZLn x eop<lv~mn x h{^ x egp{Pjtuv^ TT T(jwp x £/^5ntLlmjwegp¬lmZj-llmZLekusLeg^P{N^5nt¦ 
$
ekuzp§® l,ntsLlveg]_jtiE¥>Y[Zfhu ½ lvZ^2sj-lmZýeguvp§® l,ntsJlmeo]¤jwiS¥Y[ZL^[sL~mntsnquveolvegntpekusL~mn-t^ x ¥ 
   *ð,%
*0   ¤ , # 6     ( 6     
 )  > ( (+*    






µ µ  µ µ
­egth~v^GH 3
 ^¬£[jwp<l5lvnð{Pjwik{NhLikj-lm^_jr]_egpLeg]_jti!ig^pLtlvZ nw¦[lvZ^¤eop<lv^P~v-jtiI ±  4 ±  	/uvh{Z lvZjwllvZ^~m^¤^N|Jeguzlmu2jikjt{^5ntplvZLekuegpqlm^~m-jwiS¥
F/nqpulm~vh{l2l£(n jw~{u2nt¦(ZjtiÅ¦íÍÐ{NignwlmZLnte x {Nnq~v~m^Puvsnqp x egpL*lvnlmZL^¬q~mjtsLZ °E±m²nw¦­eoqhL~v^)H 3L¥  ^
{Pjwp¬{Pjwik{NhLikj-lm^[lvZL^ ]begpLeg]¤jwiegp<lv^P~v-jwintp¤£ZLek{Z_lvZ^~m^,^N|Jekuluªj2ikjt{^,eÅ¦§£(^{ntpuve x ^~>lmZj-l!lmZL^sntegp<lmu
jwp x  {Nnqeop{e x ^ ¡ uz^P^­eoqhL~v^/HJG¢N¥ªcfn_lvZL^"t^P{Nlvnq~mu   &jtp x    ]"huzl,^"s^P~vs^p x eg{hLigjt~ ¡ ZL^P~v^
£(^ x ^pnwlv^5fy   lmZL^5lmjtpLt^Ppqlq^P{lmnt~,jwl(lmZL^2sntegpql	 ½ ±    ±  ³ ±   ±   ¢¥
TÐp5lmZL^/{n<nq~ x eopjwlv^>uvyfuzlv^P] <¯ ¾ lvZ^!t^G{lvnq~    ZjtuVlmZL^ª{Nnfnq~ x egpjwlv^Pu!° ´ µ¶ ·N¸q¹Lº » ¼qº 4 ´ µ¶ ¹v¿gÀ[º » ¼qº ²ElmZL^[t^G{lvnq~ þZjqulvZL^{Nnfnq~ x egpjwlv^Pu/° ·¸q¹ ± » 4 ¹v¿gÀ ± » ²v¥Y[Zfhu ½ £/^(]"huzl!uznqioq^!lmZL^(¦åntigion-£egpL^ <hj-lmeonqp
  °S±m²³ ·¸q¹ ± »  µ¶ ·N¸q¹Lº » ¼qº  ¹v¿kÀ ± »  µ¶ ¹v¿gÀ(º » ¼tº ³XÂ
ëë øc ô
D 3   












nqplmZL^2egpqlm^~m-jwi' Â 4 ¨wÄ 	S¥  ^uznqioq^lvZLeku[^ <hjwlvegntp*<y]_^Pjwpu[nw¦ Ñ }=Q P K   ° Ã ¨&:Ø¨0	  qÁ	 wÁ-²³XÂL¥F(jtig{hLigjwlv^2{Nnq~v~m^Puvsntp x egpLb-jwighL^Pu[nt¦      jwp x      K
      ³X¨ : ¨	  <Á	A -Á 4
     ³Ò¨  ¨&:Ø¨0	  qÁ	 wÁ³8: 	    	 >  ³ > :  q¨	 A tÄ :
R(hJl      ³°S±   ±  ² » ! ¨$:
<^p{^ ½ ±   ±  ³   ¨L°6     ²³ Ã ¨ : 	<¨tÂ	tÂ	 >wÄ  Ã ¨&: 	q¨wÄ :
cfn ½ eo¦ / ±   ±  /  Ã ¨&: 	q¨wÄ ½ lvZL^Pp*lvZL^P~v^2^|fekuzlmujbigjq{N^5ntplvZeguegp<lv^P~v-jwiS¥Y[ZL^ig^]_]¤jegus~vn-q^ x ¥ 
    > ( (+*    
 ^¤{Nnqpuze x ^P~{Pjtuv^/TT T£Z^p4lvZL^ x ekuljwp{^_^l£/^P^p lmZL^_eopeÅlmegjti!jwp x pjtisntegp<lmu5nt¦!lvZL^¤sj-lvZ 
eku_t~m^Pjwlv^P~	lmZjwp 	qÂ :qÃ Äjtp x £ZL^plvZ^~m^^N|Jeguzlmu¤uvnt]_^regpqlm^~m-jwi  ±
 4 ±

  	     4 5	uzh{Z lmZj-l/ ±

   ±
 /  Ã ¨&: 	q¨wÄ ¡ eE¥ ^t¥ /        /  >
:  <¨tÄ¢¥^P]_eop x lmZL^2t^PpL^~jwiVe x ^Pjqu[nw¦lvZL^2sL~mnfnw¦eopuvhL{Pjtuv^&R nw¦>{jquz^DT T¥
TÐp¬uvhLV{jtuv^ R)nt¦§{jtuv^ T T£(^ x ^pLntlv^,fy 
$
¡ fy "¢lmZL^,]_n x eo^ x sjwlvZ ¡ lmZL^ {ntpuzlv~mh{Nlv^ x sjwlvZ¢
jtp x £(^ x ^PpLnwlm^fy   uvnt]_^"sj-lvZ uvh{ZlmZj-l eÅl5eguvp§® ligntpLq^~,lmZjwp lvZL^	ntsJlmeo]¤jwintpL^	jwp x lmZj-leoluvjwlveku^Gu!lmZL^eopLeolvekjwijtp x pjwiV{Nntp x eÅlmeonqpu ¡ LhJleol(]¤jDy_pLntl[umj-lmeguz¦åyblvZL^5{Nnqp x eolvegntpnt¦{Nnqp<lvegp<heÅly
nt¦-jw~mekjwLig^Pu¢¥  ^2sL~vn-q^lmZL^2egpL^ <hjtioeoly / $/  / 
$
/fegplvZL~m^^uzlmjtt^PuOK
 ²j-l ~ul£/^"{nt]_sjt~v^2lmZL^bio^PpLwlmZu,nt¦>lvZL^bsj-lmZu  $ jwp x     £(^"ntLlmjwegplmZL^¦ånqioign-£eopegpL^qhjwigeÅly K / 
$
/ 3/     / .>








¡ uz^P^&Q§^]_]¤j¤L¥ q¢ ½
 ²2lvZL^Pp £(^{Nnq]bsjw~m^lmZL^rio^PpLwlmZu_nw¦ lvZL^rsjwlvZu  jwp x      £/^rnqJlmjteop lvZL^*¦ånqioign-£eopegpL^qhjwigeÅly K / $/
3/     / .>
: ÂwÂ0tÁq¨ 
¡ uz^P^&Q§^]_]¤j¤L¥ q¢ ½
 ²(lmZL^p4£/^_{Nnq]_sjw~m^ ¡ huzegpLlvZL^_~m^PuvhLiÅlunqJlmjteop^ x egpBQ^]_]¤jtuL¥  ½ L¥ q¢,lvZ^	ig^pLtlvZunt¦!lvZL^sj-lvZu ýjwp x 
$
¬£(^nqJlmjteop*lmZL^ x ^Puveo~m^ x egpL^ <hjtioeoly K




F/nqpulm~vh{l,uznq]_^sj-lvZ     eop{Pjtuv^DTT T(eop*lmZL^2uvjt]b^5£[jDyjtu[egpuzh{Pjtuv^DRXnw¦{Pjtuv^ T T¥TÐp uvhL{Pjtuv^Rnw¦[{jtuv^ T T lvZL^¤{~vh{egjti>snqeop<lnt¦ªlvZ^¤sL~vnfnt¦/ekulvZL^¤sL~m^Puv^p{N^bnw¦uznq]b^ Ðhuz^Pio^Guvu 
ig^pwlvZnw¦lvZL^rsjwlvZ 
$
¥ Ñ nt~m^sL~m^P{eguv^igy ½ eop Q§^P]b]¤j L¥ ð£(^rhuv^*uvnt]_^*~v^GuzhLiol¤nw¦ Q^]_]¤j L¥ ¡ pjw]_^Pioy ½ lmZL^2ulj-lm^]_^p<l(lvZjwl/lmZLegu'Ðhuv^ig^Pumu ig^pLtlvZegu[j-l[ig^Pjtuzl> : >GÁ	 A <Áq¢jwp x £/^ sL~mn-t^,lmZj-l
$
eku>igntpLq^~lmZjwp    bfy	jwl!io^Gjtuzl>lvZLekuÐhuv^ig^Pumu [io^PpLwlmZ§¥>u>egp¬{jquz^ T TT£/^,ZjDt^[sL~mn-t^ x lvZj-l!eo¦lmZL^~m^^|Jeguzlmu(jwp¬egp<lv^P~v-jwi ±
 4 ±

  	§uzh{Z¬lvZjwl/ ±
   ±
 /  Ã ¨&: 	q¨tÄ ¡ eS¥ ^q¥ /       A/  >
:  q¨wÄ¢ ½lmZL^p)lvZL^P~v^¬^|Jeguzlmu	j ikjt{N^ntp lvZegu	eop<lm^~mDjti ¡ uz^P^Q§^P]b]¤j@3L¥Øt¢ ½ eS¥ ^t¥lmZL^~m^¬^N|JekululmZLekuÐhuz^Pio^Guvu ig^pwlvZ ½ uzn_£(^{jwp*sL~mn-t^ lvZL^2ig^]_]¤j_jwpjtionqtnqhu!lmn\Q§^P]b]¤j_L¥ beoplvZegu,{Pjtuv^t¥TÐp {Pjtuv^ T TTb£(^ð{ntpuzlv~mh{luvnt]_^sjwlvZ   ¡ uv^^ cfhLuv^P{Nlvegntp3¥ <¢_jwp x £(^ {jtp ntJljwegp lvZL^egpL^qhjwigeÅly /   /
3/     /  >
: ÂtÂ 0tÁ<¨ 
huzegpLblvZL^2]_^lvZLn x nw¦lvZL^2sL~mnfnw¦nw¦@Q§^]_]¤j_L¥ L¥
Y[ZL^Pp ½ huvegpLblvZL^Guz^l£(nb^Gulmeo]¤jwlvegntpu ¡ jwpjtionqthL^Guªlmn  ²ªjwp x  ²>¦ånt~,uvhL{Pjtuv^&R nw¦>{jquz^DT Tz¢ ½ £/^nqJlmjteoplvZ^2eopL^<hjwigeÅly /   /  /  $ / :
Y[Zfhu ½ £(^¤ZjDt^_sL~mn-t^ x lmZL^_¦åntigion-£egpLuzlmj-lm^]_^p<l]Keop {Pjtuv^ TT TeÅ¦[lmZL^ x ekuljwp{^¤^l£/^P^p lvZL^egpLeolvekjwijwp x pjtisntegp<lmu!nt¦lmZL^sj-lvZ  eku!t~m^Pjwlv^P~lvZjtp	tÂ :qÃ Ä jwp x eo¦VlvZL^P~v^,^|Jeguzlmu!uvnt]_^,egp<lv^P~v-jwi ±
 4 ±

  	    4 5	uzh{ZrlmZj-l / ±
    ±
A/  Ã ¨&: 	q¨tÄ ¡ eE¥ ^t¥/        /  >
:  <¨wÄ¢ ½ lvZ^p £(^{jtpuvZLnq~zlm^plvZL^2qeoq^psj-lvZ ¬¥
Y[ZL^ig^]_]¤j5eku!sL~mn-t^ x ¥ 
  *ð,%
*0 .¤  "ð#"% 6   O6   
Yn_sL~mn-t^5}>~vnqsn<uzeolvegntp 3¥o3£(^2pL^^ x nt¦lmZL^5¦åntigign-£eopL_jwhL|fegigegjt~vy¤sL~mntsnquveolvegntp§¥
  Ë!Ë í Ë 79;: %\<2  	 3%	'# ,5/0 ' <2 / '*& =#5% ' 	 '-N*±	³ ± ?(' 	 =#5% ' 	 '-(!¬±"³$±    ? 3%)D
[J%>PÁ :   ³  :tÃ Ä =%"\<2  	 <D='+$	' <2 )'*!"0J	
I% ±  4 ± 
  	/B  ±  4 ±    	  <2 \,5	'+'*'   +,%"#"$	' "  "E  1? B <2 "'B<2 	'- 
[\,5/0 'U<2 /%W@24
W'%    	' 	    3% % 	

["2'Â : ¨	 tÄ'E
ëë øc ô
Dt   





















F/nqpuze x ^P~[l£/n_ljwpLq^p<lioegpL^Pu,nw¦lvZL^Guz^"{eo~{Nig^Pu ¡Ex ^pnwlv^5lmZL^] fy  4jtp x  3jtp xrx ^pLntlv^2fy

 lvZL^Peo~eop<lv^P~muv^P{Nlvegntp*snqeop<l¢¥  ^2ZjDt^
/ & 
 /t³ / 
  /   :  4 / & /t³ / &  /t³ /   /q³ /   /t³XÁ  4 / & /q³ / & 
 / ¹v¿gÀ   & 
 
¡ ZL^~m^5£/^ x ^PpLnwlm^2fy   & 
 _lmZL^2-jwighL^5nw¦lvZL^jtpLtig^ & 
 f¢N¥
<^p{^ ½
¹v¿gÀ   & 
 	³
/ &  // & 
 / 1Á  !  :   Â :   
jtp x
  & 
  1  v·P¹z¿kÀ Â :   	XÂ : >  DÄ 4    
  ³X¨   & 
  1 Â : ¨	 tÄ :
cfn ½ lvZL^2-jtiohL^Gu[nw¦lvZL^2jtpLtig^Pu  
  jtp x  
 ðjw~m^jwl,]_nquzlÂ : ¨	 tÄ>¥_<,^p{N^ ½ lmZL^2-jwighL^Pu[nt¦lmZL^jwptig^Pu(^l£/^P^p*lvZ^ulm~mjteoqZql[igeopL^Gu    jtp x    jw~m^2uz]¤jwigig^~[lvZjwprÂ :Ø¨0	 tÄ>¥
Y[ZL^(sL~mntsnquveÅlmeonqp2egusL~mn-t^ x ¥ 
  Ë§Ë ,Ë    Ë !Ë í Ë 987<9
^Gjwigioy ½ ~m^P{PjwigiJlvZjwl/        /F   > :  q¨tÄ 4 ¨wÄ²jtp x lvZjwlªntpblmZL^,egpqlm^~m-jwi°E± 4 ±   	LlmZL^,sjwlvZu
$
jtp x     jt~v^5egp x eW>V^~m^p<l,ZjtiÅ¦íÍÎsLikjwpL^Gu ¡ £eolvZr~v^Guzs^P{NllvnblvZ^ulm~mjteoqZql[igeopL^ J¢N¥<^p{^ ½ huzegpLlvZL^¤~m^PuvhLiolnt¦(}>~mntsnquveÅlmeonqp   ¥g ½ £(^_ntJljwegpðlmZj-l5¦ånq~5jtioi>-jtiohL^Gu /        /   >









*0       (# ,%   	





   :  Ë   J å ËXË   Ç ªË í Ë  Ë    Ç !Ë   P    .    *    Ì ,  Ë   Ç P-    
 Ç    7
  Ë!Ë í Ë 79  '<2  #J%"I02 "' ) 4°EÄ !  4 Ä ! ¨J² <2 =	'*%    . 
B*   	' 	,   5 ')2-3%	 	 "G'B2&%W@24 
1'      E
Yn"sL~mn-t^,}!~vnqsn<uzeolvegntp\<"¥o,£(^p^^ x uznq]b^ jwhJ|Jegioekjw~my"sL~mntsnquveolvegntpu ¡ pjt]b^Pioy_}>~mntsnquveÅlmeonqpu <"¥ `
jtp x <¥ISEuv^^lvZ^2sL~vnfnt¦nw¦}>~mntsnquveÅlmeonqp <"¥ojwl(lmZL^2^p x nt¦    ¢N¥
(l~ul£/^b{jwik{Nhigjwlv^	j-jwighL^"nt¦  ¡ uv^^"lvZL^ x ^pLeolvegntpðnt¦>lvZL^bsjwlvZ4©  j-llvZL^b^PtegpLpLegpLnt¦cJhLuvhLuv^P{lmeonqp)3¥ ¥oD¢[uzh{ZlvZjwllmZL^ljwpLq^p<l q^P{lmnt~jwllmZL^"sntegp<l	   ©  uvZLnthLi x ^"sjt~mjtioig^ilmnblvZL^5ljwpLq^p<lt^P{Nlvnq~[jwllvZL^2sntegp<l *        ¥? ^pLntlv^[lmZL^(lmjwpt^p<l>t^G{lmnt~>j-llvZ^(sntegp<l  ©  <y   ¥^P{PjwigiflvZjwllvZL^sntegp<l*        {nt~m~v^Guzsntp x u!lmnblvZL^5sntegpql+* nw¦eÅlu[t~jwsLZnw¦lmZL^2{NhL~m-j-lmhL~v^q¥  ^ x nqp§® l,ÏfpLn-£X£ZL^NlmZL^~   ± 
  ½£Z^NlvZ^~     ½ hJl,eÅl,ekuvp§® l,eg]_snq~zljwp<l[¦ånt~[lmZL^2sL~mn<nt¦¥
  Ë!Ë í Ë 7 5  '9 	4 2<J#"	   ! ,5  	

[
_!)2#!      0    % #32 ]J%" ³ Ã ÁtÄ    Ä ! ¨ 6 E
 5O 
(l~ul5£/^ x ^pnwlv^bfy 
   ¡ fy 
    	  ½ fy 
  	  ¢,lvZL^_jw~m^Pjnw¦ &   ¡ nw¦ &   $  ½ nt¦ 
$
 ~m^Puvs^G{lmeoq^igyJ¢N¥  ^2ZjDq^lmZL^5¦åntigign-£eopL	¦ånt~m]"higjqu"K
     ³+ 
   ³ 2°E±   Ã ÁwÄ  ±  ² » ! ¨5³ ,ÁwÄ ! ¨ 4
  	    ³+ 
    	  ³ 2° 
    
  	  ²³ 2°EÁtÄ ! ¨I° Ã ÁwÄ   ² » ² 4
        ³ 2°:Ä  ²;:
 u£/^5£[jwp<l[lvn¬{ZLnfn<uz^5jbDjtioh^nt¦  uvh{ZlmZj-l	  uvZLnqhLi x ^2sjw~jwigig^ilvn      ½ lmZL^p
  	    ³         :
<^p{^ ½ Ä   ³ ÁwÄ ! ¨  ° Ã ÁtÄ   ² » 4
eS¥ ^t¥
Ä ! ¨I ³ ° Ã ÁtÄ   ² » 4
ëë øc ô
D-`   
['  	$$J	0 %J 

	  J%!
























Ç  J   7  %*  '
0 	'(0  J%% \2 0 #'*%*#" %"  <2r©  	'  ± 4 ±  Ã ÁwÄ 	%*#32)<2 	  ³ Ã ÁwÄ    Ä ! ¨  =%"   J%$'  E  ?@E
TÐp<lv~mn x h{^pn-£Òuvnt]_^2pLnwlj-lmeonqpu¥@? ^pLntlv^2fy  ¡ fy








q^P{Nlvnt~bj-l¤j sntegp<lb^igntpLqeoplvn4lvZL^*sjwlvZ©  ¡ nq~"lmn lvZ^sjwlvZ     ¢	jwp x lvZL^*t^G{lvnq~      ¥? ^pnwlv^5fy lvZ^5~muzlsnqeop<l,^igntpLqeop	lmn¬©  uvh{Z*lvZj-l ·N¸<¹   ³ ·N¸<¹   ¥@?^PpLnwlm^2fy 
 .  ¡ fy .  ½ fy  . P¢ªlmZL^5sL~vnt^P{Nlvegntp¬nt¦lvZ^sntegp<l 
 ¡ nt¦lmZL^5snqeop<l  ½ nt¦lmZL^5snqeop<l ¢ªntplvZL^5igeopL^0    ¥
 å  Ë   Ç   Ë§Ë Ë    Ë !Ë í Ë 79
 ^2sL~mn-t^5}>~vnqsn<uzeolvegntp;<¥g5eop*lmZL~v^P^uljwq^PuOK
 ²ªj-l(~ul£(^2{Nnt]_sjt~v^ lvZ^ig^pwlvZu[nw¦lmZL^2jw~{u  
 jtp x *  ¤£(^ntJljwegplmZL^¦åntigion-£egpL_egpL^ <hjtioeoly K /  
  /  /  *   /
¡ uv^^}>~mntsnquveolvegntp;<¥ `<¢ ½
 ²(lvZ^p £/^_{Nnq]bsjw~m^lvZ^big^pwlvZu nt¦!lvZ^_jt~m{Pu & 
  ½ &  *   jtp x lmZL^¤uz^Pt]_^p<l

 .   .  £(^nqJlmjteoplvZ^5¦åntigion-£egpLbeopL^<hjwigeÅly K
/ & *  /@3/ &
  /  / 
 .    .  /
¡ uv^^}>~mntsnquveolvegntp;<¥ISt¢ ½
 ²lvZL^Pp£(^ {nt]_sjw~m^ ¡ huzegpL"lvZL^ ~v^GuzhLiolmu/ntLlmjwegpL^ x eop*}>~mntsnquveÅlmeonqpu <"¥ `bjwp x <"¥ Sq¢lvZL^ sn<uzeolvegntpu!nw¦lmZL^,sntegp<lmu    .  ½ *  jtp x ,  	£(^nqJlmjteop_lmZL^ x ^Puveo~m^ x uzlmj-lm^]_^p<l]Keop*lmZL^{jquz^5£ZL^Pp ; 4°EÄ !  4 Ä ! ¨J² ½ lvZ^2snqeop<lmu    .  ½ *  jwp x ,  jw~m^5eop*lvZegunq~ x ^~ntp*lvZ^ulm~mjteoqZql[igeopL^    ¡ uv^^2}>~mntsnquveÅlmeonqp <"¥oD¢¥







  /  /  *  / :
cf^P^5lvZL^2s~vnfnw¦nw¦}>~vnqsn<uzeolvegntp;<¥ `¤egprcfhuzhuz^G{lmeonqp;<"¥oq¥
  Ë!Ë í Ë 7






/ &  *   /  / & 
  /  / 
 .   .  / :
cf^P^5lvZL^2s~vnfnw¦nw¦}>~vnqsn<uzeolvegntp;<¥ISbegprcfhuzhuz^G{lmeonqp;<"¥ L¥
 n-£ ½ huzegpLblvZ^~m^PuvhLiolmu(ntLlmjwegpL^ x egp*}!~vnqsn<uzeolvegntpu <"¥ `¤jwp x <"¥ S ½ £/^sL~mn-t^5}>~vnqsn<uzeolvegntp <¥gt¥
  Ë§Ë ,Ë    Ë !Ë í Ë 79
TÎl¦ånqioign-£,u(¦å~vnq] lvZ^ x ^NpeÅlmeonqp*nt¦lmZL^2snqeop<l     ©  lmZj-l
/ & 2    /t³ / &  *  / :
ëë øc ô
Dw   
['  	$$J	0 %J 

	  J%!
R(hJl / & 2    /t³ / & 
  /  /    / :
<^p{^ ½ /    /t³ / &  *  /  / & 
  / :
TÎl¦ånqioign-£,u(¦å~vnq]$}>~mntsnquveÅlmeonqp <"¥ S"lmZj-l
/ & *  /  / &
  /  / 
 .   . 
/ :
cfn ½ /    /  / 
 .   .  / : ¡ w`<¢
TÎl¦ånqioign-£,u(¦å~vnq]$}>~mntsnquveÅlmeonqp <"¥ `blmZj-l
/  
  /  /  *   / : ¡ 4St¢
<^p{^ ½ eÅl ¦åntigion-£,u,¦å~vnq] eopL^<hjwigeÅlmeo^Gu ¡ w`<¢jwp x@¡ 4Sq¢(lvZj-llmZL^bsL~vnt^P{Nlvegntprnw¦>lmZL^	sntegp<l    nqplmZL^uzlv~jwegtZ<l2ioegpL^   ¡ ~m^]_egp x lvZj-l"£(^ x ^pnwlv^eÅl"fy    . P¢5eku2lmnlvZ^¬io^¦íl"£eolvZ ~m^Puvs^G{llmnlvZL^sntegp<l+*  ¥
Y[ZL^s~vnqsn<uzeolvegntpbegus~vn-q^ x ¥ 
   Ë   J å ËþË   Ç !Ë í Ë  Ë    Ç !Ë   P  8.       .    *    Ì ,  Ë   ÇP-       Ç    7
  Ë!Ë í Ë 7    2 	'*%    . 
B *  	' 	 ,  D';<243%& 	4&';<2 D%W@24@
1'     B<2 "' <2  	'*% 8. 
B    . 
B *  ' 	,  	'B2-3%G 	4G	'M<2 %	W
2- 
1'     E
 5O 
Y[ZL^*jwuvntighJlm^-jwighL^nt¦lvZL^*{NhL~m-j-lmhL~v^nw¦lmZL^sjwlvZ ©  ntp  ± 4 ±   	egu	pLnwl_uz]¤jtioig^~"lvZjtplmZL^	jtuvntighJlv^-jtiohL^	nw¦>lmZL^	{hL~v-jwlvhL~m^nw¦>lmZL^"sj-lvZ
$
EVZL^p{N^ ½ lmZL^ljwpLq^p<lt^G{lmnt~ jwljtp<y*sntegpql^igntptegpL,lmnlmZL^[sj-lmZb©  ~vntlmj-lm^Pu¦:jtuzlv^P~jtp x ^P{nt]_^Pusjt~mjtioig^iqlvn     uvnfntpL^P~lmZjwp"lvZL^/lmjtpLt^Ppqlq^P{Nlvnt~jwllvZL^sntegp<l{Nnq~v~m^Puvsnqp x egpL	lvnblvZL^	uvjt]b^5-jwighL^2nt¦±(jwp x ^igntpLqeopL_lmnblvZL^sj-lvZ 
$
ElvZL^
ljwpLq^p<l,t^G{lmnt~,j-ljwpfysntegp<l,^PionqpLtegpL_lvn¬lvZL^sj-lvZð©  nqp( ±    4 ±   Ã ÁwÄ 	~v^Gulusjw~jwigig^iVlvn      ½ uvn ½ lvZL^sL~mnw^P{Nlvegntp¤nt¦jwpfy	sntegp<l/nt¦©  ntp    ]_n-q^Pu>pLntl/ig^Pumu <hLek{Ïfioy	lvZjwp¬lmZL^s~vnt^P{lmeonqpnt¦lmZL^2snqeop<l{nt~m~v^Guzsntp x eopL"lvn_lmZL^uvjt]_^-jtiohL^5nt¦±/jwp x ^igntpLqeopLblmn	lmZL^2sjwlvZ 
$
¥
Y[ZL^s~vnqsn<uzeolvegntp	egu>s~vn-q^ x ¥ 
      $ !8;&.&      









  Ë!Ë í Ë 7







  /  /  ( / :






/   /  / ( *  / :
}>~mntsnquveolvegntp;<¥ `_¦åntigion-£,u x eg~v^G{lmioy¤¦å~mnt] }>~mntsnquveÅlmeonqpu <¥1Hbjwp x <¥ L¥
cf^P^lmZL^	s~vnfnw¦>nt¦ª}>~vnqsn<uzeolvegntpB<¥1H ¡ }!~vnqsn<uzeolvegntp <"¥ <¢egp cfhLuzhLuz^G{lvegntpB<¥gt¥g ¡ cfhuzhuz^G{Í
lmeonqp <"¥oq¥ q¢¥
Yn¤sL~mn-t^,lmZL^Puv^5l£(nbs~vnqsn<uzeolvegntpu(£(^5pL^^ x lmZL^5¦åntigign-£eopL_jwhL|fegigegjt~vy¤sL~mntsnquveolvegntp K






/   /  /   / 4 /   /  /   / :
 5O 
  :(l~ul£(^5sL~vn-q^lmZL^5~ulegpL^ <hjtioeolyt¥
 ²/cJ^Pjw~{Z¤¦ånq~/lmZL^¦ånt~m]"hLikj"¦ånt~;  ¥_Z uzegpLblvZ^ x ^NpLeolvegntp*nw¦lvZL^5sntegpqlu þjtp x ( ½ £(^ntJljwegplmZL^5¦åntigign-£eopL	¦ånt~m]"higjqu"K
     ³ Ä ! ¨ 6 4      ³ °:Ä ² ! ¨ :
<^p{^ ½      3      ¸   À # )   Ä !  4 Ä ! ¨J²:
Y[Zfhu ½    &( jwp x  x nf^Puvp§® l{ntegp{Ne x ^5£eolvZ*lvZL^2sntegp<l+(¥ u    &( ½ lvZ^5¦åntigion-£egpL	¦ånt~m]"hLikjtu[ZLnqi x K
  ³Ò¨J°E±   ±  ² 4      ³°E±   ±  ² » :
<^p{^ ½   ³Ò¨        ³X¨   Ä ! ¨ 6 :
cfn ½   ekuuvnt]_^ x ^P{~v^GjtuveopL	¦åhLp{Nlvegntprnw¦* ¦ånt~) ( Ä !  4 Ä ! ¨J²jtp x
	
        » 
  ³Ò¨   Ä ! ¨  Ä ! ³Ò¨   Ä ! Á
ëë øc ô
Dw   
['  	$$J	0 %J 

	  J%!
¡ eE¥ ^t¥>£(^2{Nnqpuze x ^P~   ¦ånt~ ³ Ä ! <¢¥
 ²  n-£Ò£/^2ignfntÏ_¦ånt~[lmZL^5¦ånt~m]"higj	¦ånt~   ¥Z uzegpL_lvZ^ x ^NpeÅlmeonqpnt¦lmZL^2snqeop<l
 ½ £(^5ntJljwegp*lvZL^¦åntigign-£eopL_^qhjwigeÅly K/      /t³ Ä ! ¨   : ¡ tq¢
cfn ½ /   $  /-ekuªuvnt]_^,egp{~v^GjtuveopL¦åhLp{lvegntpnw¦ )¦ånt~')   Ä !  4 Ä ! ¨f²v¥­Lnq~' ³ Ä ! 2£(^ntJljwegp/      /§³ ¨-Ä ! Á ½ ¦ånt~  ³ Ä ! £(^bnqJlmjteop /      /§³ ÁtÄ ! jwp x ¦ånq~ þ³ýÄ ! ¨*£(^_ntJljwegp/      /q³ Ä>¥!­nt~/lvZL^5uz£eolm{ZeopL	snqeop<l  lmZL^ ¦åntigion-£egpL¦ånq~v]	hLikj2ZLnti x u ¡ eol x nf^Puvp§® l x ^Ps^Pp x nqp[¢K /      /t³XÁwÄ ! $:
<^p{^ ½ ¦ånt~ +  Ä !  4 Ä ! L²/lvZL^bsntegpql 
^igntpL<u,lmnlmZL^_jw~{  &  E¦ånt~ Ò³ Ä ! ¬lmZL^bsnqeop<l 
{ntegp{Ne x ^Gu>£eÅlmZ¤lvZ^,snqeop<l  jwp x ¦ånq~')  °:Ä !  4 Ä ! ¨f²§lmZL^,sntegp<l 
4^PionqpLqu!lvn2lmZL^jt~m{   ¥>Y[Z<hu ½/      /q³ /   /tegu[uvnt]_^egp{N~m^PjquzegpL2¦åhp{lmeonqpnt¦8 nqp¬lvZ^ egp<lv^~m-jwi Ä !  4 Ä ! @	Vjwp x /   /teku[uznq]_^x ^P{N~m^PjquzegpL	¦åhLp{Nlvegntprnw¦* ntplvZL^2egp<lv^~m-jwi>°EÄ !  4 Ä ! ¨J²v¥!cfn ½
 ¿gÀ        » 
/   /t³  ¿kÀ °  ¿gÀ           /   / 4  ¿gÀ         »  /   /à²;: u/   /feguuvnt]_^5egp{N~m^PjquzegpL	¦åhLp{lmeonqprnw¦nqp*lvZL^2egp<lv^~m-jwi' Ä !  4 Ä ! "	 ½ £(^5ntJljwegplmZj-l
 ¿kÀ          /   /t³ /   /
  D    :
­nt~  > Ä !  4 Ä ! "	§lvZ^"sntegpql
 ^PionqpLqu,lvn¤lmZL^"jw~{ & 5½ ZL^p{^ ½ ¦ånt~  jwp x /      /LlvZL^¦ånqioign-£egpL"¦ånq~v]	hLikjtu[ZLnqi x K
/   /t³ ¨L°E±   ±  ² 4 /      /q³°S±   ±  ² » :
Y[Zfhu ½ £(^ZjDt^ /   /t³Ò¨   /      /
jtp x ¦ånt~ ³ Ä ! b£/^5nqJlmjteop /   /t³X¨   ¨wÄ ! Á :
cfn ½  ¿kÀ          /   /q³X¨   ¨-Ä ! Á :
 u/   /feguuvnt]_^ x ^G{N~m^PjtuvegpL"¦åhp{lmeonqp*nt¦* nqplmZL^2egpqlm^~m-jwi>°:Ä !  4 Ä ! ¨f² ½ £/^2ZjDq^
 ¿kÀ         »  /   /q³ /   /
  D   » :
­nt~)  °EÄ !  4 Ä ! ¨J²§lvZ^ sntegp<l 
 ^igntpquªlvn	lvZL^jw~{   ½ uvn ½ ¦ånq~  jtp x /      /q£(^ZjDq^lmZL^5¦åntigign-£eopL	¦ånt~m]"higjqu"K








<^p{^ ½ / ±   ±   Ã ÁtÄ /t³   ÁtÄ ! ¨I3/      /t³   Ä 6
¡ uz^P^¦ånt~m]"hLikj ¡ t<¢z¢(jwp x /   /t³Ò¨   Ä  :
Y[Zfhu ½ ¦ånt~ ³ Ä ! ¨	£(^2ntJljwegp /   /q³ Ã ¨-Ä :
cfn ½  ¿kÀ         »  /   /t³
Ã ¨wÄ :
<^p{^ ½  ¿kÀ        » 
/   /t³  ¿kÀ °  ¿kÀ          /   / 4  ¿kÀ         »  /   /à²³³  ¿kÀ °Î¨   ¨-Ä ! Á 4 Ã ¨-Ä²³ Ã ¨-Ä :
 ²/Y[Zfhu ½ £(^5ZjDt^5nqJlmjteopL^ x lmZL^5¦åntigign-£eopLb^ <hjtioeolveg^PuOK

	
        » 
  ³X¨   Ä ! Á 4
 ¿kÀ        » 
/   /t³ Ã ¨-Ä :
R(hJl
¨   Ä ! Á/ Ã ¨-Ä :
<^p{^ ½ ¦ånq~,jwpfy )   Ä !  4 Ä ! ¨f²lvZ^5¦åntigion-£egpLbeopL^<hjwigeÅlyZLnti x uOK/   /  /   / :
Y[Zfhu ½ lvZ^5~muzleop^ <hjwigeoly¬nw¦lvZL^2sL~mntsnquveolvegntp*egu[sL~mn-t^ x ¥
 :  n-£Ò£/^5sL~mn-t^ lvZ^uz^G{Nntp x egpL^ <hjtioeolyt¥
 ² Q§nfntÏ ¦ånq~_lvZL^r¦ånq~v]	hLigjð¦ånt~   ¥ ZuvegpL lvZL^ x ^pLeolvegntp nw¦lvZ^*sntegp<l ( ½ £/^rntLlmjwegplvZL^¦ånqioign-£egpL"¦ånq~v]	hLikjtuOK
     ³ °EÄ 6,² ! ¨ 4      ³.  ³X¨ Ã      ³X¨   °EÄ 6,² ! ¨³   ¨L°:Ä ²;:
cfn ½   eku,uznq]_^ x ^P{N~m^PjquzegpL	¦åhLp{Nlvegntprnw¦* ¦ånt~) ( Ä !  4 Ä ! ¨f²m¥
 ²  n-£ £(^ ignfntÏ_¦ånq~ªlmZL^¦ånt~m]"hLikj2¦ånq~ 

¥@? ^pLntlv^5fy   
   ¡ fy    
  ½ <y   
  5½ fy
  
  2¢/lmZL^	jtuznqiohLlv^-jwighL^nt¦lvZL^bjwpLqio^ 
   ¡ nw¦lvZL^bjwpLqio^ 
  ½ nw¦lmZL^	jtpLtig^ 
  ½ nt¦lmZL^jwptig^ 
  ~m^Puvs^P{lmeoq^igy¢¥  ^2ZjDq^ lmZL^¦åntigion-£egpL_^ <hjtioeolveg^PuOK
  
   ³ Ä     
 +   
   4    
  ³  4   
   ³ °:Ä 6,² ! ¨$:
<^p{^ ½
  
   ³ Ä   °EÄ 6,² ! ¨2³ °:Ä ² ! ¨ :
ëë øc ô
G 3   
['  	$$J	0 %J 

	  J%!
Z uzegpL_lvZ^ x ^NpeÅlmeonqpnt¦lmZL^2snqeop<l  ½ £(^5ntJljwegp*lvZL^5¦ånqioign-£eop"¦ånq~v]	hLigj*K
  
  ³   
   ³°EÄ 6,² ! ¨$:
<^p{^ ½ / 

   /q³ Ä °   
  ;²³ Ä  °v°:Ä6,² ! ¨ 6,² 4
uvn ½ / 

   /t³ Ä ! ¨  Á@ ! ¨ : ¡ -Hw¢
Y[Zfhu ½ /      /Veku5uznq]_^begp{~v^GjtuveopL¦åhLp{Nlvegntp nw¦Ò¦ånq~  ; Ä !  4 Ä ! ¨J²v¥b­Lnt~ ³ Ä ! £/^nqJlmjteop / 

   /§³ Ä ! ¨  Ä ! ³ ÁwÄ ! ¥¬­Lnq~2lvZ^¬uz£eolm{ZLegpLrsntegpql  £/^¤ZjDq^blvZL^_¦ånqioign-£eop¦ånq~v]	hLikj ¡ eÅl x n<^Guzp® l x ^Ps^Pp x ntp (¢K
/      /t³XÁwÄ ! $:
<^p{^ ½ ¦ånt~  ³ÒÄ ! blmZL^"sntegp<lý{Nnqeop{e x ^Pu£eolvZrlmZL^"sntegp<l  jtp x lvZL^	snqeop<l ^igntpL<u[lvnlmZL^jw~{   ¦ånt~)  °:Ä !  4 Ä ! ¨f²m¥^PsL~m^Puv^p<lpLn-£ / 






 ±   Ã ÁwÄ² 4 /      /q³ ÁwÄ ! ¨  °S±   ±   Ã ÁtÄ² » :
<^p{^ ½ / ±

 ±   Ã ÁwÄ /q³   ÁwÄ ! ¨  /      /t³   Ä  Á@ ! ¨
¡ uz^P^lvZL^5¦ånq~v]	hLigj ¡ -Hw¢v¢(jwp x / 

/q³X¨   Ä  Á" ! ¨ :
Y[Zfhu ½ £(^¤ZjDq^bnqJlmjteop^ x lvZjwl$/   /jtp x /   /jt~v^_l£(n x ^P{~v^Gjtuveop¦åhp{lmeonqpu2nw¦ ¦ånq~    Ä !  4 Ä ! ¨f²K /   /t³   ¨L°:Ä ² 4 ¡ tq¢
/ 

/q³X¨   Ä  Á" ! ¨ : ¡ tq¢
­nt~ ³ Ä ! ¨	£/^5nqJlmjteop ¡ eol,¦åntigign-£,uª¦å~mnt] lvZL^5¦ånq~v]	hLigjqu ¡ qq¢ ½ ¡ t<¢z¢K
/   /t³ Ã Ä 4 /   /t³ Ã Ä :
F(jtig{hLigjwlv^ ¼ /   / !-¼  jtp x ¼ /   / !w¼  K
¼ /   /
¼  ³+
>
  ¨J°EÄ 6,² 4 ¼ /   /¼  ³+
Á
¨   Ä  Á@ ! ¨ :








¡ ^G{jthuz^   ¨J°EÄ 6,² »«   Ä  Á@ ! ¨2¦ånq~) & Ä !  4 Ä ! ¨f²Î¢N¥<^p{^ ½ / 

/  /   /  ¸ )   Ä !  4 Ä ! ¨f² :
cfn ½ lvZ^uz^G{Nntp x egpL^ <hjtioeoly¬nt¦lvZ^2sL~vnqsn<uzeolvegntpegu,sL~vn-q^ x ¥Y[ZL^s~vnqsn<uzeolvegntp	egusL~mn-t^ x ¥ 
 7<9 7<9   Ë§Ë ,Ë   Ë!Ë å Ë 7

  :V(llvZ^	^qeopLpeopLnw¦>lmZL^	s~vnfnw¦!nt¦ª}>~mntsnquveÅlmeonqp <¥ £(^ZjDq^"ntLlmjwegpL^ x lvZL^	¦åntigion-£egpL¬~m^PuvhLiolOK
lmZL^2sntegpql  ^igntpL<u(lvnblvZL^jt~m{ &( jtp x*x nf^Puvp§® l{ntegp{Ne x ^5£eolvZ*lvZL^2sntegp<l (¥
 :  n-£ £/^_ulmh x y jwigisnqumuveoLig^_sn<uzeolvegntpu5nw¦ªlmZL^_snqeop<l 
 ¦ånt~2jwpfy    Ä !  4 Ä ! ¨f²m¥	^P]_eop xlmZL^5¦ånt~m]"higj ¡ qq¢K /      /t³ Ä ! ¨   :
Y[Zfhu ½ lvZL^"¦åhLp{lmeonqp /      /eku uvnt]_^egp{~v^GjtuveopL¬¦åhLp{lmeonqp nw¦%¥ ­nt~ X³ Ä ! £/^"ntJljwegp/      /§³ ¨-Ä ! Á ½ ¦ånt~  ³ Ä ! £(^bnqJlmjteop /      /§³ ÁtÄ ! jwp x ¦ånq~ þ³ýÄ ! ¨*£(^_ntJljwegp/      /t³ Ä>¥ª^]_egp x lvZjwl¦ånt~[lmZL^uz£eolm{ZeopL_sntegp<l  £/^5ZjDq^ /      /t³ ÁwÄ ! ¥cfn ½ £/^{jwp]_jtÏt^lvZL^ ¦åntigion-£egpL"{nt]¤{Nighuveonqp K¦ånt~)   Ä !  4 Ä ! L²§lmZL^ sntegp<l 
 ^PionqpLquªlvn	lvZL^jt~m{& 2½ ¦ånt~   °:Ä !  4 Ä ! ¨f²[lvZL^¤sntegp<l 
X^PionqpLqulmnrlvZL^¬jt~m{   ½ ¦ånq~ þ³ Ä ! lmZL^¬sntegp<l/
{ntegp{Ne x ^Gu[£eÅlmZlmZL^uv£eÅl{ZLeopbsntegp<l  ¥
 :  n-£ £(^_ulmh x yðjtioisnqumuzegLig^	snquveÅlmeonqpunw¦!lmZL^_snqeop<l ý¦ånq~2jwpfy ; Ä !  4 Ä ! ¨J²v¥^P]_eop xlmZL^5¦ånt~m]"higj ¡  Hw¢K / 

   /t³ Ä ! ¨  Á@ ! ¨ :
Y[Zfhu ½ lmZL^¦åhp{lmeonqp /      /Leku uvnt]_^egp{~v^GjtuveopL_¦åhp{lmeonqp nw¦  ¥ ­Lnq~  ³ Ä ! ¤£/^"ntJljwegp/ 

   /q³ ÁtÄ ! ¥cfn¤£(^2{jtp]¤jwÏq^lvZL^5¦ånqioign-£eopb{ntp{iohuvegntp K¦ånt~)  °:Ä !  4 Ä ! ¨f²lmZL^2snqeop<l  ^PionqpLqu(lmn_lvZL^jt~m{  3jtp x ¦ånt~ ³ Ä ! 	lvZL^2sntegp<lIþ{ntegp{Ne x ^Gu[£eÅlmZlmZL^uv£eÅl{ZLeopbsntegp<l  ¥
 :Lcfn ½ jw¦ílv^~(lmZL^uzlvh x yfeopL_nt¦jwigiVsn<uvuveoio^sn<uzeolvegntpuªnt¦lvZ^ sntegp<lmu 
 jtp x ^PionqpLtegpL"lvnblvZL^jt~m{ &    © ¶ jwp x j-¦ílm^~lvZ^(uzlvh x y<egpLnw¦jtioifsnqumuzegLig^/snquveolvegntpunw¦LlmZL^[snqeop<lu Xjwp x (þ^igntpLqeop
lmn_lvZL^	jw~{ & *        £/^{Pjwp x ^Pum{N~meg^"jtioisn<uvuveoio^2~m^ikj-lmeoq^snquveolvegntpunt¦lvZL^sntegp<lmu 
 ½  ½




   /q³ /      / ¡  3q¢
¡ uz^P^"lmZL^ x ^NpLeÅlmeonqp4nt¦!lvZ^bsntegp<lmu  ½ 
 ½ ( jwp x ¢ ½ eE¥ ^t¥"lvZL^¤jw~m^Pj¬nw¦  (  ( egu^ <hjtilvn*lvZL^jt~v^Gj"nt¦

     ¡ uv^^­eoqhL~m^H-`<¢N¥
TÎl¦ånqioign-£,u(¦å~vnq]$}>~mntsnquveÅlmeonqp <"¥ 	lmZj-l
/   /  /   / 4 /   /  /   /  ¸ ) ( Ä !  4 Ä ! ¨f²: ¡ LG¢
ëë øc ô
Gq   
['  	$$J	0 %J 

	  J%!










µ  µ     «  µ
µ 
µ 
µ      « 















 D   
          
 D   



































<^p{^ ½ ¦å~mnt] ¡  3<¢/jtp x ¡ G¢/£/^5nqJlmjteop*lvZ^ x ^Puveo~m^ x ~v^GuzhiÅl]K
/  
  /  /  ( /  ¸  ) & Ä !  4 Ä ! ¨J² :
Y[ZL^sL~vnqsn<uzeolvegntpbeku>sL~mn-t^ x ¥ 
 7<9 7 5   Ë§Ë ,Ë   Ë!Ë å Ë 7 
  :L(l~ul£(^ulmh x yjtioisn<uvuveoio^5snquveÅlmeonqpu[nw¦lvZL^2sntegp<l  ¦ånt~,jtp<yA)   Ä !  4 Ä ! ¨f²v¥Z uzegpL_lvZ^ x ^NpeÅlmeonqpnt¦lmZL^2snqeop<l  ½ £(^nqJlmjteop*lmZL^¦åntigion-£egpLb¦ånt~m]"hLikj K
/      /t³ Ä   :
cfn ½ /   3  /eku	uvnt]_^¬egp{N~m^PjquzegpLr¦åhLp{lvegntp@nw¦  ¦ånq~    Ä !  4 Ä ! ¨f²m¥ ­Lnt~"lvZL^*uz£eolm{ZeopLsntegp<l  £/^5ZjDq^lmZL^5¦åntigign-£eopLb¦ånq~v]	hLigj ¡ eol x nf^Guzp§® l x ^s^p x nqp (¢K
/      /t³XÁwÄ ! $:
<^p{^ ½ ¦ånq~     Ä !  4 Ä ! ¨f²lvZL^*snqeop<l .^igntpqu"lvn lmZL^jt~m{   jtp x lmZL^sntegp<l  x nqp§® l{ntegp{Ne x ^5£eolvZ*lvZL^2sntegp<l  ¥
 :  ^uzlvh x y_jwigiLsnqumuzegLig^sn<uzeolvegntpu!nw¦lvZ^,snqeop<l X¦ånq~ªjwpfy ) & Ä !  4 Ä ! ¨J²jtu>egp_lvZ^,sL~mn<nt¦nt¦}!~vnqsn<uzeolvegntp;<¥1H	jwp x £(^nqJlmjteop*lmZL^5¦åntigion-£egpLb~v^GuzhiÅl]K¦ånt~  °:Ä !  4 Ä ! ¨f²lvZ^2snqeop<l þ^PionqpLqulmnblvZL^jt~m{  3jtp x ¦ånq~ ³ Ä ! 	lvZL^2sntegp<l  {ntegp{Ne x ^Pu[£eolvZ*lmZL^uz£eolm{ZeopL_sntegp<l  ¥
 :Lcfn ½ j-¦ílm^~/lvZL^2uzlvh x y<egpL	nw¦jtioiVsnqumuzegLig^snquveÅlmeonqpuªnt¦§lvZ^ sntegp<lmu jwp x  ^igntpLqeopL"lvn	lvZL^jt~m{&   © ¶ £(^ {jtp x ^Guv{~veg^ jwigisn<uvuveoio^~v^Pigjwlvegt^,snquveolvegntpu(nw¦lmZL^5snqeop<lu  ½ ½  ½ * jwp x (nqplmZL^2t~jwsZnw¦lvZ^jwuvntighJlv^5-jwighL^5nw¦lvZ^{NhL~m-j-lvh~v^ / °E±m²0/fntp( ± 4 ±  Ã ÁtÄ 	 ¡ uv^^2­egthL~m^GH	St¢N¥ ^2ZjDt^lmZL^5¦åntigion-£egpLb^ <hjtioeoly K
/      /t³ /         / ¡ qt¢
¡ uz^P^5lvZL^ x ^NpeÅlmeonqp*nt¦lvZL^2sntegp<lmu  ½  ½ ( jwp x *  ¢ ½ eE¥ ^t¥/lvZL^jt~v^Gjbnw¦'     eku,^<hjwiVlmn¤lvZL^jt~v^Gj"nt¦( (  * ¡ uv^^­egthL~m^GH	Sq¢¥
TÎl¦ånqioign-£,u(¦å~vnq]$}>~mntsnquveÅlmeonqp <"¥ 	lmZj-l
/   /  /   /  ¸ )   Ä !  4 Ä ! ¨f² : ¡ tq¢
TÎl¦ånqioign-£,u(¦å~vnq] lvZ^ x ^NpeÅlmeonqp*nt¦lmZL^2snqeop<l  lmZj-l
/   /  /   /q³ Â  ¸  )   Ä !  4 Ä ! ¨f²: ¡ w`<¢
<^p{^ ½ ¦å~mnt] ¡ qq¢  ¡ w`f¢ª£(^5ntJljwegplmZL^ x ^Guzeg~v^ x ~m^PuvhLiolOK
/   /  / ( *  /  ¸  )   Ä !  4 Ä ! ¨f²:
Y[ZL^sL~vnqsn<uzeolvegntp_eku>sL~mn-t^ x ¥ 
ëë øc ô
Gw`   
['  	$$J	0 %J 

	  J%!




µ  µ     « 
 D 
µ






 D   




















      $ !8;&.&     
YnrsL~mn-t^	}!~vnqsn<uzeolvegntpU<¥IS£/^_pL^P^ x uznq]_^bjthJ|Jeoigegjt~vys~vnqsn<uzeolvegntpu ¡ pjw]_^igyð}>~mntsnquveolvegntpu&<"¥o3
jtp x <¥gtG¢N¥






/ & *   /t³   ¨L°:Ä ² 4 ¡ 4St¢
/ &
  /t³ Ã ÁwÄ    Ä ! ¨ 6 : ¡ tq¢







 .    .  /  > ! Ã ÁtÄ3:
cf^P^lvZ^,sL~mn<nt¦nt¦§}>~vnqsn<uzeolvegntp<"¥o3 ¡ }>~mntsnquveÅlmeonqp<¥gtG¢>eopcfhuzhuz^G{lmeonqp <"¥ L¥o ¡ egpcfhLuvhLJÍ
uv^P{Nlvegntp;<¥ØJ¥Øt¢N¥
  Ë§Ë ,Ë    Ë !Ë í Ë 7
	
TÎl¦ånqioign-£,u(¦å~vnq]$}>~mntsnquveÅlmeonqp <"¥o3	lvZjwllvZL^2^qhjwigeÅlmeo^Gu ¡ 4Sq¢ ½ ¡ tq¢/ZLnqi x K
/ &  *  /t³   ¨J°EÄ ² 4 / &
  /t³ Ã ÁwÄ    Ä ! ¨ 6 :
cfn ½ / &  *   /  / & 
  /t³   ¨L°:Ä ²  Ã ÁtÄ    Ä ! ¨I : ¡ -Hw¢
TÎl¦ånqioign-£,u(¦å~vnq]$}>~mntsnquveÅlmeonqp <"¥oqlvZjwl¦ånt~/ 
 .   .  /<lmZL^5¦åntigign-£eopLbegpL^ <hjtioeoly¬ZLnqi x uOK
/ 
 .   .  / .> ! Ã ÁwÄ : ¡ tq¢
(l~uzl,£/^5sL~mn-t^eop^ <hjwigeoly ¡ qq¢K
  ¨L°:Ä 6,²  Ã ÁwÄ    Ä ! ¨ 6'.> ! Ã ÁwÄ : ¡ tq¢
^Gjwigioy ½   ¨L°:Ä ²    Ä ! ¨ 6
ekuuvnt]_^ x ^P{~v^GjtuveopL	¦åhLp{Nlvegntprnw¦¦ånt~   Ä !  4 Ä ! ¨J²v¥@<,^Pp{N^ ½

	
        » 
    ¨J°EÄ 6,²    Ä ! ¨ 6³   ¨J°EÄ  Ä ! L² 
   Ä ! ¨ 4Ä ! ³   -Ä ! Á    Ä ! Á
ëë øc ô
Gt   
['  	$$J	0 %J 

	  J%!
¡ eE¥ ^t¥>£(^2{Nnqpuze x ^P~ ³ Ä ! <¢¥Y[Zfhu ½ £(^]	huzl[s~vn-q^lmZj-l
  wÄ ! Á  Ã ÁtÄ    Ä ! Á @> ! Ã ÁwÄ 4
eS¥ ^t¥
Ã -Ä  ÁwÄ  Ä  > 4
eS¥ ^t¥
Ã DÄ  ¨-Ä  > 4
eS¥ ^t¥
Ä »  qÄ  >
¡ lvZLekuegpL^ <hjtioeoly¬eku{Nnq~v~m^P{Nl¢¥
<^p{^ ½ £(^5ZjDt^5sL~mn-t^ x egpL^ <hjtioeoly ¡ qq¢N¥cfn ½ huveop ¡ -Ht¢  ¡ t<¢ ½ £/^5nqJlmjteop*lvZ^ x ^Puveo~m^ x egpL^ <hjtioeoly K
/ &  *  /
 / & 
  / @> ! Ã ÁwÄ  / 
 .   .  / :
Y[ZL^(sL~mntsnquveÅlmeonqpekus~vn-q^ x ¥ 
 7 5 7<9   Ë§Ë ,Ë   Ë!Ë å Ë 79
  :§(l5~ul2£(^	sL~mn-t^	^ <hjtioeoly ¡ -St¢N¥GTÎl5¦åntigion-£,u ¦å~mnt] lmZL^ x ^NpLeÅlmeonqp nw¦!lmZL^¤snqeop<l*  lvZj-l2£/^
ZjDt^ / &*  /q³   ¡ uv^^2­eoqhL~m^5qq¢N¥_R(hJl
        ³   » ! ¨
¡ uz^P^2­egth~v^2t<¢(jwp x         ³ Ä 6
¡ uz^P^2­egth~v^GH-<¢¥
<^p{^ ½ / & *   /t³   ³   ¨J°:Ä 6,²;:
 :  n-£Ò£/^5sL~mn-t^^ <hjtioeoly ¡ tq¢N¥>Y[ZL^5¦åntigion-£egpLb^ <hjtioeoly¬ZLnqi x u ¡ uz^P^­eoqhL~v^GHwq¢K
/ &
  /q³ / &




 /t³ Ã ÁwÄ : ¡ 3LD¢








cfn ½ /      /feguuvnt]_^ x ^G{N~m^PjtuvegpL"¦åhp{lmeonqp*nt¦  ¦ånq~)   Ä !  4 Ä ! ¨f²v¥@<^p{^ ½

	
        » 




        » 
/      /t³ Ä ! ¨ 4Ä ! "³ Ä ! Á$:
<^p{^ ½ lmZL^_snqeop<l  ^PionqpLqu lvnlvZ^_jt~m{   ¦ånt~5jwpfy  ) Ä !  4 Ä ! ¨f² ¡ ~m^]_eop x lvZj-l /     /t³ ÁtÄ ! f¢¥ u     3£(^nqJlmjteop /      /t³ / ±   ±  / » :
cfn ½ £(^nqJlmjteoplvZ^2^ <hjwigeolveg^Pu
/   /q³ / ±   ±  /q³   /      /q³   Ä ! ¨ 6 : ¡ 3qq¢
Z uzegpL_¦ånt~m]"higjqu ¡ 3 3q¢  ¡ 3qt¢ ½ £(^5ntJljwegpr^ <hjwigeoly ¡ qq¢K
/ & 
  /t³ / &
 /  /   /t³ Ã ÁwÄ    Ä ! ¨ 6 :
Y[ZL^[sL~mntsnquveolvegntp"ekusL~mn-t^ x ¥ 
 7 5 7 5   Ë§Ë ,Ë   Ë!Ë å Ë 79 9
F/nqpuve x ^P~lmZL^sLeg^P{^nt¦lvZL^*sj-lmZ ©  ¦å~mnt]3lvZ^sntegp<l/&$lvn lmZL^sntegp<l 
 jtp x lmZL^seo^G{N^nt¦lvZL^sj-lvZ     ¦å~mnt] lvZL^ sntegp<l & lvn lmZL^ sntegp<l  ¡ uz^P^ ­eoqhL~v^BHwq¢N¥ ?^PpLnwlm^fy   lmZL^ sntegpqlnt¦/egp<lv^~uv^P{lmeonqpðnt¦ªlvZ^¬ulm~mjteoqZql5igeopL^_sjquvuvegpLlmZL~mnthLqZðlmZL^_snqeop<lmu  ½  .  jwp x nw¦/lvZL^¤sjwlvZ ©  ¥? ^pnwlv^2fy  lvZ^5jtpLtig^5^l£/^P^p*lvZ^2t^P{Nlvnq~    jwp x lvZL^5ljwpLq^p<lt^G{lvnq~,j-l[lvZ^2snqeop<l   ¥? ^pLntlv^*fy  lvZL^*sntegpqlb^PionqpLtegpLðlvn lmZL^rjw~{  &
£ZLnquv^¤lmjtpLt^Pp<l	igeopL^*eku"sjt~mjtioig^iªlvn4lvZL^uzlv~jwegtZ<l§igeop^!sjtumuveopL[lmZL~mnthLqZ lmZL^!sntegp<lmu 
 ½ *  ¡ uv^^ª­egthL~m^ H-<¢¥ ? ^pnwlv^ª<y  .  lvZL^!s~vnt^P{lmeonqpnt¦lmZL^2snqeop<l  ntp*lmZLegu[igegpL^t¥ n-£X£(^2sL~vn-q^,lmZL^5¦åntigion-£egpL¤jwhL|fegigegjt~vy¤sL~mntsnquveolvegntp K
  Ë!Ë í Ë 79 5 * &<2  4,%"
1! 
W*/ &2/	'- 






/  /&1 Ä ! ¨ :
 5O 
Z uzegpL_lvZ^ x ^NpeÅlmeonqpnt¦lmZL^2snqeop<l þ£/^5nqJlmjteoplvZL^5¦ånqioign-£egpLb¦ånt~m]"hLikj K
     ³ Ä ! ¨ 6 :
ëë øc ô
Gt   



























cJn ½      eku uvnt]_^ x ^P{N~m^PjquzegpL¤¦åhp{lmeonqp nw¦ Ò¦ånt~I+   Ä !  4 Ä ! ¨J²v¥ <^p{^ ½ / &  / ½ / &   /jwp x/  /Jjt~v^ x ^P{~v^Gjtuveop"¦åhLp{lvegntpunw¦* ¦ånt~) ( Ä !  4 Ä ! ¨f²>jwp x

	
        » 
/  /t³ /  /   D    :


















  .  eku!^qhjwiLlmn  ³ Ä !  ¡ uz^P^­eoqhL~v^ H Hw¢N¥<^p{^ ½ lvZL^jwpLqio^ 
 -	 ¡ jwp x lvZL^jtpLtig^   -)& ¢/^ <hjtiguªÄ ! ¨ *Ä ! "³ Ä ! Á ¡ uv^^5­egth~v^DH4Hw¢N¥_? ^pnwlv^ fy   lmZL^ sntegp<l/^igntpLqeoplvnlmZL^ jt~m{ &  jwp x £ZLeg{Z¤ekuªuvyf]_]b^lv~meg{lvn2lmZL^sntegp<l  £eolvZ~v^Guzs^P{Nl!lvn"lvZL^uzlv~jwegtZ<l!igeop^sjquvuveoplmZL~mnthLqZlmZL^sntegp<lmu+& ½ 
 ¥ ?^PpLnwlm^fy$) lmZL^sntegpql nw¦eop<lv^P~muv^P{Nlvegntprnw¦lmZL^2lmjtpLt^Pp<l,ioegpL^"jwl,lvZL^sntegp<l   jwp x nw¦lvZ^ulm~mjteoqZql[igeopL^2sjtumuzegpL	lvZL~mnthLqZlmZL^2sntegpqlu+& ½ 
 ¡ uv^^­egthL~m^GH Ht¢¥
Y[Zfhu ½ / &   /q³ / &   / ½ lvZL^2jwptig^)   -eku[^ <hjtiVlvn	lvZL^jtpLtig^)   - jtp x eÅl^ <hjtigu[Ä   ¥cfn ½ £(^_]"huzl"sL~mn-t^	lvZj-l2lvZ^jwuvntighJlm^b-jtiohL^¤nt¦/lmZL^jtpLtig^ )   -.ekuj-lig^Pjqul2Ä ! ¨ ¡Ex ^pnwlv^lmZLeku,jwuvntighJlm^ -jwighL^2fy   )   -2¢¥cfhsLsn<uz^5lmZj-l
  )   - Ä ! ¨$: ¡ 3t<¢
ëë øc ô
P` 3   
['  	$$J	0 %J 

	  J%!






    
  «
  «








 n-£ ~mnwlj-lv^blmZL^¬jw~{   & jt~vnqhLp x lvZL^¤sntegp<l   jwp<lvek{NignJ{Ïf£eguv^blvegioi>lmZL^¬]_nt]_^Ppql2£ZL^Pp lvZL^ljwpLq^p<lioegpL^2nt¦lmZL^jw~{   &jwllvZL^2sntegp<l   {Nnqeop{e x ^Pu[£eolvZ*lvZL^lmjwpt^p<ligeopL^2nt¦lmZL^jw~{)&  jwl[lvZL^umjw]_^5snqeop<lG¥=?^PpLnwlm^5lvZLeku,jw~{ <y   &  ¡ uz^P^2­egth~v^GH-<¢¥
: p lmZL^jw~{   $lmZL^{Nh~v-j-lmhL~m^ §°S±m²egu	jwp egp{N~m^PjquzegpL*¦åhLp{Nlvegntp ½ ntp lmZL^jw~{   &  eÅl	egujx ^P{N~m^PjquzegpL¦åhp{lmeonqp ¡ uv^^lvZ^q~mjtsLZu	nw¦lvZ^r{hL~mDjwlvhL~m^nt¦lvZL^jt~m{Pu&   ½   &  jwp x &  nqp­egthL~m^ Hwq¢¥ <,^Pp{N^ ½ lvZL^_jwpLqio^      .      jtp x lvZ^	sntegp<l	 {PjwpLpnwl^igntpLlvnlvZL^uzlv~jwegtZ<l[ioegpL^2sjquvuvegpL"lmZL~mnthLqZlmZL^2snqeop<lu - ½  .  ¡ uv^^2­eoqhL~m^Hwq¢ j_{Nntp<lm~mj x eg{Nlvegntp§¥cfn ½ lvZ^uzhLssn<uzeolvegntp ¡ 3tq¢/ekuzp® l{nt~m~v^G{lP¥_<,^Pp{N^ ½/  /t³ Ä    )   - 1 Ä ! ¨$:

















  Ë§Ë ,Ë    Ë !Ë í Ë 79 9
Y[ZL^,jtuvntighJlv^[-jwighL^[nw¦lvZL^,jtpLtig^  eku>j-l>]_nquzl!Ä ! ¨ ¡ uv^^}>~mntsnquveolvegntp <¥gGt¢N¥ <^p{^ ½      
¡ ~v^P]_eop x lmZj-l£/^ x ^pLntlv^fy  lvZ^"sntegpql ^PionqpLtegpL¤lmn¤lvZL^	jw~{  &
jtp x £ZLnquv^2ljwpLq^p<ligeopL^"egusjw~jwigio^Pilmn_lvZL^uzlv~jwegtZ<l[ioegpL^2sjquvuvegpL"lmZL~mnthLqZlmZL^2snqeop<lu 
 ½ *  ¡ uv^^2­egthL~m^GH-q¢v¢¥Y[ZL^b]¤j-|Jeg]_jti-jtiohL^	nw¦!lmZL^_{NhL~m-j-lvh~v^ §°S±m²(nqplvZL^_jw~{ &  ¡ uv^^_­eoqhL~v^H-<¢^ <hjtigu Ã ÁwÄ>¥
<^p{^ ½ lmZL^5]¤j-|Jeo]¤jtiDjtioh^2nw¦ °E±m²!nqp*lvZL^jt~m{   
)eku,j-l]_nquzl Ã ÁwÄ>¥F/nqpuze x ^P~!lvZ^lmjtpLt^Ppql({Neg~m{io^jwl!lvZ^sntegpql  nw¦~j x eghu > ! Ã ÁwÄ>¥_? ^pLntlv^,lmZLeku/{eo~{Nig^fy 
  ½ eolmu{^p<lv~m^[fy   jwp x fy  lvZL^sntegp<lª^PionqpLtegpLlvn 
  lmZL^ljwpLq^p<l>ioegpL^jwl!£ZLeg{Z_eku>s^~ms^Pp x ek{NhLikjw~lmn5lvZL^ ulm~mjteoqZql!igegpL^,sjquvuveop lmZL~mnthLqZ	lmZL^,sntegp<lmu 
 ½ *  ¡ §°S±m²Â5nqp_lvZL^ jw~{   ¢!jtp x_x ^pnwlv^fy  .   lmZL^2sL~mnw^P{Nlvegntp*nw¦lvZL^2sntegp<l  nqplmZLeku,ulm~mjteoqZ<l(igeop^t¥Y[ZL^lmjtpLt^Pp<lbq^P{lmnt~u"jwl	lmZL^rsnqeop<lmu  jwp x 
jw~m^{ntigioegpL^Gjw~ ½ lvZL^r{NhL~m-j-lmhL~v^rj-l¤jwpfy sntegpqlnt¦!lvZ^_jt~m{   
 egu5j-l5]_nquzl Ã ÁtÄ@jwp x lvZ^b{hL~v-jwlvhL~m^bjwl5jtpfy*sntegp<l2nw¦!lmZL^¤jw~{   ^ <hjtigu Ã ÁwÄ>¥<^p{^ ½ /   /  /   
/ 4 /  .   .  /  / 
 .   .   / : ¡ 3w`f¢
R(hJl      
 ½ uzn / 
 .    .  /  / 
 .  .   / : ¡ 34Sq¢
Z uzegpL¤egpL^ <hjtioeolveg^Pu ¡ 3w`f¢(jwp x ¡ 34St¢ ½ £/^5nqJlmjteoplvZL^ x ^Puveo~m^ x eop^ <hjwigeolyK
/ 
 .   .  /  / 
 .   .  /  /  .   .   /t³ > ! Ã ÁtÄ :
Y[ZL^sL~vnqsn<uzeolvegntpbeku>sL~mn-t^ x ¥ 
ëë øc ô
P`<   




*0      /"#  ,%     	  	
  *¤ 
4#N"%# 6   "6   	%  6  "6 
  ! !$ !8;&.& !   )  
,^]_eop x lvZjwlbeol"¦ånqioign-£,u2¦å~mnt] ^P]¤jw~mÏ 3L¥ `rlvZjwl	egp)lvZegubuz^G{lmeonqp)£/^{Nntpuze x ^~	ntpLigy sj-lmZu 
${ntpuvekulmeopL	¦å~mnt]$egp<lv^P~v-jwiku(£ZLnquv^5io^PpLwlmZu,jt~v^5uz]¤jtioig^~[lmZjwp Ã ¨&: 	q¨wÄ¥
<^p{^ ½ / & © /  Ã ÁwÄ jwp x / & 2 /  Ã ÁtÄ ! ¨2³   ÁwÄ ! $: ¡ 3t<¢
Z uzegpL_lvZ^ x ^NpeÅlmeonqpnt¦lmZL^2snqeop<lu 
  jwp x 




^igntpL<u(lvnblvZL^jt~m{ &2 ½ lmZL^p
/ & 2 /  /  & 

»
/t³   /        /  Ã Ä 4
lmZLekueguj_{ntp<lv~j x ek{lmeonqp£eolvZ ¡ 3t<¢¥@<,^Pp{N^ ½ lvZL^2sntegp<l
 »
^igntpL<u(lvnblvZL^jt~m{ 2b©b¥
Y[ZL^5sL~mntsnquveolvegntp¬eku(sL~vn-q^ x ¥ 






















TÎl¦ånqioign-£,u(¦å~vnq] lvZ^ x ^NpeÅlmeonqp*nt¦lmZL^2snqeop<l
  lmZj-llmZL^5¦åntigign-£eopLb^ <hjtioeoly¬ZLnqi x u"K
/       /t³)  Ä ! ¨ :
R(hJl,£(^2{jwpr~m^sL~m^Puv^p<l /       /Jjquj	¦åhLp{lmeonqprnw¦/  &
  / ¡ uz^P^­egth~v^2 3<¢K
/       /t³ /  & 
  / » :
<^p{^ ½ /  &
  /t³   /       /t³   ( Ä ! ¨$: ¡ 3-Ht¢
TÎl¦ånqioign-£,u(¦å~vnq] lvZ^ x ^NpeÅlmeonqp*nt¦lmZL^2snqeop<l

»
lmZj-llmZL^5¦åntigign-£eopLb^ <hjtioeoly¬ZLnqi x u"K
/        /t³)  Ä ! ¨ :
R(hJl ½ huzegpL5lvZ^~m^PuvhLiÅl/nw¦§}>~mntsnquveÅlmeonqp3L¥g` ½ £(^{jtp¬jwikuzn2~m^sL~m^Puv^p<l/        /wjquªj¦åhLp{lvegntpnt¦/  &

»
/ ¡ uv^^­egthL~m^2 3<¢K
/        /t³ >¨ / &© / »  °A/ &© /  /  & 
 » /à² » :
<^p{^ ½ >
¨ / &© / »  °A/ &© /
 /  & 




/t³ / & © /@  >¨ / & © / » °  Ä ! ¨J² : ¡ 3t<¢
TÎl¦ånqioign-£,u(¦å~vnq] lvZ^ x ^NpeÅlmeonqp*nt¦lmZL^2snqeop<l  þlvZjwl[lvZL^5¦ånqioign-£eopb^<hjwigeÅlyZLnti x uOK
/ &   /t³ / &( *  / 4
hJl /         /t³ >¨ / &( *  / » ³ Ä  4
Z^p{^ ½ / &   /t³   ¨L°:Ä ²;: ¡ 3t<¢
TÎl5¦åntigign-£,u¦å~mnt] ¡ 3 Hw¢ jwp x ¡ 3tq¢,lvZj-l /  & 
  /Vjtp x /  & 
 » /Vjt~v^beop{N~m^PjtuvegpL¬¦åhLp{lvegntpu5nw¦% ¥/TÎl¦ånqioign-£,u/¦å~vnq] ¡ 3t<¢>lmZj-l</ &   /Jeguj x ^G{N~m^PjquzegpL¦åhp{lmeonqpnw¦  ¥=<,^Pp{N^ ½ eÅ¦






    »      
/ &   / ¡ q3<¢
jtp x
	
    »       
/  &
  /"1  ¿gÀ    »      
/ &   / 4 ¡ qtD¢
ëë øc ô
P`t`   
['  	$$J	0 %J 

	  J%!
lmZL^p /  & 
  /"1 / &   /  /  & 
 » /  ¸  ) & Ä ! ¨ 4 -Ä ! 
	 4uvn ½ lmZL^2sL~mntsnquveÅlmeonqpekusL~mn-t^ x ¥ u/  & 

»
/Jegujtp*egp{~v^GjtuveopL	¦åhLp{Nlvegntprnw¦* ntplvZL^2egp<lv^P~v-jwi' Ä ! ¨ 4 wÄ ! 
	 ½ lvZL^Pp







/   D   » 4eS¥ ^t¥




/q³ / & © /    >¨ / & © / » 4Ä :
 u/ &   /fekuj x ^P{N~m^PjquzegpL	¦åhLp{Nlvegntprnw¦ ntplvZL^2egp<lv^P~v-jwi' Ä ! ¨ 4 wÄ ! 
	 ½ lvZL^Pp
	
    »       
/ &   /q³ / &   /   D   » 4eS¥ ^t¥

	
    »      
/ &   /t³ Ã Ä :
Y[Zfhu ½ lvn_sL~mn-t^egpL^ <hjtioeoly ¡ q3<¢ª£(^5]"huzl,sL~mn-t^lvZjwl
/ &© /
   >¨ / &© / » 4Ä  Ã Ä 4 ¡ qGq¢
eS¥ ^t¥
/ &© /
 Ã Ä    >¨ / &© / » 4Ä 4
eS¥ ^t¥ / &© / »  Ä  ¨8/ &© / Ã Ä  >¨ / &© / » 4Ä 4
eS¥ ^t¥   >Ã ¨ / & © /
 Ã ¨wÄ  »  Â$:
Y[ZLekueku"{nt~m~v^G{l2^P{jthuv^ 
  »
/ & © /  Ã ¨-Ä ³ ÂrnqpLigyð¦ånq~$/ &© /³.¨qÃ Ä ½ LhJl"eol"¦ånqioign-£,u¦å~mnt],^]¤jw~mÏ@3L¥ `lvZjwl"egp lvZLekubuz^G{lvegntp £(^{ntpuve x ^~nqpLioy sjwlvZu 
$
{NnqpuveguzlvegpL nt¦[egp<lv^P~v-jwiku£Znquv^
ig^pwlvZujw~m^5uv]¤jwigio^P~(lvZjtp Ã ¨ : 	<¨wÄ ¨<Ã Ä>¥
Y[Zfhu ½ egpL^ <hjtioeoly ¡ q3<¢!ekusL~mn-t^ x ¥<^p{^ ½
/ &  $/  /  &

»
/  ¸    Ä ! ¨ 4 -Ä ! @	 :
 n-££/^s~vn-q^eop^ <hjwigeoly ¡ ttD¢¥ u /  &
  /egujwp egp{~v^GjtuveopL_¦åhp{lmeonqpðnw¦ ÒntprlmZL^	egp<lv^P~v-jwi Ä ! ¨ 4 wÄ ! 
	 ½ lvZL^Pp
	
    »       
/  &
  /t³ /  & 











    »      
/  &
  /t³   -Ä !  4Ä ! ¨5³   Ä ! Á :
 u/ &   /fekuj x ^P{N~m^PjquzegpL	¦åhLp{Nlvegntprnw¦ ntplvZL^2egp<lv^P~v-jwi' Ä ! ¨ 4 wÄ ! 
	 ½ lvZL^Pp
 ¿kÀ    »      
/ &   /t³ / &   /   D     4
eS¥ ^t¥
 ¿gÀ    »      
/ &   /q³   Ä ! Á :
Y[Zfhu
	
    »       
/  &
  /t³  ¿gÀ    »      
/ &   / 4
eS¥ ^t¥>egpL^ <hjtioeoly ¡ qtD¢!ekusL~mn-t^ x jwp x ½ ZL^p{N^ ½
/ &   /  /  & 
  /  ¸ ) ( Ä ! ¨ 4 wÄ ! @	 :
cfn ½ £(^nqJlmjteoplvZj-l
/  & 
  /"1 / &   /  /  & 
 » /  ¸  ) ( Ä ! ¨ 4 -Ä ! @	 :
Y[ZL^s~vnqsn<uzeolvegntp	egu>s~vn-q^ x ¥ 
   *ð,%
*0       (#  ,%     	
     *¤ 
ð"#N"% 6   "6 
­nt~m]"hLikjtu ¡ 3-Ht¢(jwp x ¡ 3tq¢(jt~v^-jwige x jwikuvn"¦ånq~ 4° -Ä !  4 Ä 	Î¥
TÎl(¦åntigion-£,u!¦å~vnq] ¡ 3 Hw¢>jtp x ¡ 3t<¢lmZj-l=/  & 
  / ¡ / &   / ¢ªegu(jwp¬egp{~v^GjtuveopL¦åhLp{lmeonqp ¡ j x ^G{N~m^PjtuvegpL¦åhp{lmeonqp¢(nw¦¥=<^p{^eo¦
 ¿kÀ        
/  &
  /  
	        
 / &   / 4
lmZL^p /  &
  /  / &   /  ¸   4° -Ä !  4 Ä 	 4
uvn ½ lmZL^2sL~mntsnquveÅlmeonqpekusL~mn-t^ x ¥ u/  & 
  /Jegujtp*egp{~v^GjtuveopL	¦åhLp{Nlvegntprnw¦* ntplvZL^2egp<lv^P~v-jwi>° -Ä !  4 Ä 	 ½ lvZ^p
 ¿gÀ        
/  &
  /t³ /  & 
  /   D     4
eS¥ ^t¥
 ¿gÀ        
/  &
  /t³   Ä ! Á$:
ëë øc ô
P`q   
['  	$$J	0 %J 

	  J%!
 u/ &   /fekuj x ^P{N~m^PjquzegpL	¦åhLp{Nlvegntprnw¦ ntplvZL^2egp<lv^P~v-jwi>° -Ä !  4 Ä 	 ½ lvZ^p

	
        





        

/ &   /t³   Ä ! Á :
<^p{^ ½ /  &
  /  / &   /  ¸   4° -Ä !  4 Ä 	 :
Y[ZL^(sL~mntsnquveÅlmeonqpekus~vn-q^ x ¥ 
   *ð,%
*0       /#  ,% 	 

 	! "#$&%'(	)+*,-'*./)+01322546 "7*8*9:*9  *
0<;=>)?=+7@  "7*0 (*=A=>*0CB 0D	)+@#E5F37* *=G=+*,IHKJ>LC
HKJNMOJGP
QSRUTSVCW#X>RZYU[]\_^SW>`/aNbcWX>d6[eWfVgbcW>Y"aNbcWihUdjaNb"kSlfbUd6[gdOmnd6X+W#RZYa]bUWi\oYpa]W?`]qjdZmsr tvuNwyx{zNtvuNw|x~}   W>YcRZa]W,p<a]bUWaNdZYcZW?Ypamo\nYcWdjaaNbcW0hRZ\nYpa,:dY^^SW>YURa]W,Oj&aNbcW,[ea]`Ad\nZbpamn\oYUW0hUd6[][]\oYU
aNbc`NRZc6b(aNbcW8hR6\oYpa<dYU^Vgbc\_XAb\n[ihW>`NhW>YU^S\_X+UmndZ`#a]Ra]bUW<[vaN`NdZ\o6b6aimn\oYUW0   W?YcRaNW8pa]bcWaAdYc6W>Ypaq6W?XGaNRZ`fdjaaNbcW0hRZ\nYpa    W>YcRZa]W0  aNbcW,dZYcZmnW0W+avVCW>W?Ya]bUW0qZWXGaNRZ`A[  dZYU^(y"dY^^cW>YcRZa]W#aNbcWdYc6moW#W+avVCW>W?YaNbcWiqZWXGaNRZ`A[/y<dYU^¡ ¢[eW?W#£\nZc`NWi¤c¥{¦ §CdZmnX>cmnda]WYcRjV¨aNbcWO©O\oYc\n©8dmªmnW>YcZa]bR«~aNbcWOhc\nW?X+W­¬¯®°²±³k l [eUXAb(a]bUda#«´RZ`#a]bU\n[#mnW>YcZa]ba]bcW
hdja]bk l bUdZ[gdm_dZX>WfR6Y"a]bcW#\nY6aNW>`Nqjdmsr t uNw|x z]t uNwyx }  µ
¶#·j¸¹~¸º?»½¼»´¸¯¾À¿ÁÃÂ.ÄÅ#Æ6Ç+ÈÉÊ½ËÈÃÌSÅÍÊ½ËUÊ½Í8ÉjÎ¯ÏjÉjÎÑÐUÅ#ÆeÒ ÀÓ ÐUÔ+ÌÈ¢ÌÉÈÈ¢ÌÅsÕcÉjÈ¢Ì k l ÌÉ Ó É,ÎoÉZÔAÅ#ÆjËÈ¢ÌÅ
Ê½ËÈÅ>ÖGÏjÉjÎ¯× t uNwyx zNt uNw|x }  Ø0Ù ÉjË¯Ú,ÛsÅÆ6Ç+ÈÉÊ½ËÈÃÌSÅ#ÍÊ½ËUÊ½Í8ÉjÎ¯Ï{ÉÎÑÐUÅÆeÒÈ¢ÌÅfÎnÅ+ËÜÈ¢ÌÆvÒÈÃÌSÅÔAÆjÖGÖ]Å Ó ÕSÆËÚÊ½ËpÜÉÖ]Ô ¬®°gÝ Ê Ò &Þàßájâã
äÆjÖ åÞæßáâ ÈÃÌSÅOÒ+ÆjÎ½ÎoÆÛªÊ½ËpÜ Ó ÈçÉjÈçÅ>ÍOÅ>ËUÈÌÆÎoÚ Ó>è È¢ÌÅÕcÉjÈ¢Ì kcl ÌÉ Ó ÉÎoÉZÔAÅéÆË3ÈÃÌSÅÊ½ËUÈçÅ+ÖGÏjÉjÎ
× tvuNw|xz]tvuAw|xª}  Ø Ê Ò ëê ×ì ájífîïcð ïZíñ{ò Ø ß z  v¥6¥?óp¦
Ê ã Å ã Ê Ò~Ò+ÆjÖ0ÈÃÌSÅÎoÅ>ËpÜZÈ¢Ì"ÆvÒiÈ¢ÌÅÔAÆjÖGÖ]Å Ó ÕSÆËÚÊ½ËpÜÉjÖ]Ô ¬¯®p° ÈÃÌSÅsÒ+ÆÎ½ÎoÆjÛªÊ½ËÜ"Ê½ËÅAô>ÐUÉjÎÑÊ½ÈµõOÌÆÎoÚ Ó>è
ö ¬¯®p° ö ê'÷ × òájí#î ìø ïcð ïZípñjò Ø ßëð  v¥6¥>ù¦
úCÖNÆ?ÆeÒ
û W?©O\oYU^8a]bUdaVCW	^SW>YcRZa]W	  aNbcWdYUZmnW	W>avVW?W>YOaNbcW	qZWXGaNRZ`¯ü1ývýdY^a]bcWqZW?X+a]R6` î    Ã[]W>W£\nZc`NWi¤c¥{¦dZYU^a]bUda ÿþ × ßájâ z ß   Ã[]W>W ª`NRZhR6[]\oa]\nRZY¥  ¥p¦ 
	




























¥?ù6¤   ÎoÅ+Ë¯ÉÅÜÈµÊÃÉjÖGÊÃÆÏ{É Æ Ó ÈÆÏ{É1ÎnÉZÚjÊ½ÍÊ½ÖOÆ Ó ÈçÆjÏ
 bcW#«´R6momnRjVg\nYc,W
	pUdmn\ avbcRZm_^c[
ö   î   ö Þ ö  ü ývý/î   ö Þÿß"î }ë ð
 WRZcaNd\nYdOmnd6X+W#\ « ö   î   ö ê ð òpâ ì âß  ¢[eW?WyW>©O©8d¥   ¦GTS\  W  \o« ßî }ëëê ð ò6â ì âZß  W>YUX>WZTaNR8RZSaAd\nYaNbcW#©\nYc\n©8dmyqjdmncW#R«é6\oq\nYcdm_dZX>WZTSVCWf©,U[eaX+RZY[e\_^SW>`CaNbcW#©OdS\o©8dm|qjdZmocW
RZ«~a]bUW,WhU`]W[][]\oR6Y ßîé  [ ¨þ × ßájâ z ß  T¯aNbcW>YVCW,R6SaNdZ\oYaNbcWO©O\oYc\n©8dmqjdmncWR«CÀ6\oq\nYcdm_dZX>W#\ « &Þÿßáâ  QRTa]bcWU`A[eag[eaNda]W?©W?Ypa	R«a]bcW#hc`NRZhR6[]\ aN\oR6Y\_[/hc`NRjqZW^  W>YUX>WZTcVCW#RZSaAd\nY
ßîßájâ }ë&ê ð ò6â ì âZß z
\  W  éê ð ò6â ì âß<îjßáâÞ ×ì ájífîïcð ïZíñ{ò Ø ßéðQRTc\nYcW	pUdZmo\oav( v¥6¥?óp¦~\_[ghc`NRjqZW^ 
 ª`NRjqZW#YcRjV¡\oYcW
	pUdmn\ av v¥6¥>ùp¦  £cRZ` ö   î   ö a]bcW#«´R6momnRjVg\oYUW
	pUdmn\ avbcRZm_^c[i Ã[]W>Wi£\nZc`NW#ù 6¦ 
ö   î   ö Þ ö ¬®° ö ! á ì ð
 W>YUX>WZT ö ¬¯®° ö Þ ÷ ì ö   î   ö Þ ÷ ì   v¥6¥
"6¦
 Ã\ ag«´R6momnRjV	[C«´`NRZ© aNbcW^SW Yc\ aN\oR6YR«1aNbcWdYUZmnW#ª¦  WibUd{qZWfhc`NRjqZW^8a]bdjaga]bUWihUdjaNbk l bUd6[gd,m_dZX>W#\ «ªéê ×µì ájífîïUð ï6ípñjò Ø ß   W?YUX+W6TcU[]\oYU e¥Z¥#"Z¦GTVCW#RZSaAd\nYaNbcW^SW[e\n`]W^`NW?[]cmoaaNbcWihUdjaNbk l bUd6[gdmnd6X+W#\ «
ö ¬¯®° ö ê'÷ × òáí#î ìø ïcð ïZíñ{ò Ø ß:ð
 bcWghU`]R6hRp[e\oa]\nRZY,\n[ªhU`]Rjq6W?^  $
¶#·j¸¹~¸º?»½¼»´¸¯¾À¿Á&%'ä1ÆÖiÈÃÌSÅÎoÅ>ËpÜZÈ¢ÌÆvÒÈÃÌSÅ,ÉÖ]Ô ¬ '  È¢ÌÅÒ+ÆjÎ½ÎoÆÛªÊ½ËpÜ"Ê½ËÅAô>ÐUÉjÎÑÊ½ÈµõOÌÆÎoÚ Ó>è
ö ¬ '  ö)(+* ì ßÀð  v¥6¥,p¦
úCÖNÆ?ÆeÒ
£URZ` ö  8î   ö aNbcW#«´RZmnmoRjVg\nYcOW	pUdZmo\oav8bcR6mn^c[0 Ã[]W>Wi£\o6c`]W#ù¥¦-
ö   î   ö Þ ö ¬ '  ö ! á ì ð
 W>YUX>WZT
ö ¬ '  ö Þ/. ì ö  î   ö Þ . ì ³ð
QRT ö ¬ '  ö \_[C[]RZ©OWf\oYX+`NW?dZ[]\nYc«´cYXGa]\nRZY"R«  dYU^<a]bcW#©8d0S\n©OdZm¯q{dZmoUWRZ« ö ¬ '  ö X>RZ`N`]W[ehRZYU^U[
aNRa]bcWi©8d0S\n©8dm|qjdmncWiR«  Tc\  W  a]R ß  Ã[]W>W  ª`NRZhR6[]\oa]\nRZY(¥   ¥p¦GTSbcW?YUX+W6T
ö ¬ '  ö)( * ì ß&ð
 bcW/hc`NRZhR6[]\oa]\nRZY\_[hc`NRjqZW?^  $
	

 +ÖGÖ]ÅÜÐSÎnÉjÖGÊ½ÈµõÆvÒÆAÕÈ¢Ê½Í8ÉjÎÈµÖ]É>ÅAÔ>ÈÆÖGÊÃÅ Ó Ê½ËÉÔAÆjËUÈµÖ]ÆÎSÕÖ]ÆpÇGÎnÅ+Í³Ò+ÆjÖ,ÉÔAÉjÖçÎÑÊÅ,Ö]Æ6ÇNÆjÈ ¥>ù 




=?)>=>71@K "7* *=G=+*,30! "7*8*9*9:F37* *=G=+*0 L<JAMM
, L<JNMJ
 a `N[eagVW#hc`NRjqZW#[eR6©OWf\nYcW
	6dmn\ aN\oW[gX+RZYUYcW?X+a]\nYc  x dZYU^  x T  w|x dY^  w|x 
¶#·j¸¹~¸º?»½¼»´¸¯¾	ÁÃÂ!ÄOÅ#ÌÉÏ{Å,È¢ÌÅÒ+ÆjÎ½ÎoÆÛªÊ½ËpÜ"Ê½Ë¯ÅNô>ÐUÉjÎ Ê½È¢ÊÃÅ Ó>è
 x  x á ì z  v¥6¥Z¦
 w|x  w|x á ì ð  v¥6¥?¤p¦
úCÖNÆ?ÆeÒ
 [  x ï T  w|x ï Ta]bUW>Y«´R6`  x ( ï  ½«´RZ`  w|x ( ï ¦	\oYcW
	pUdmn\ av v¥6¥Z¦# ´\nYcW	pUdZmo\oav: v¥Z¥¤6¦]¦bURZm_^c[  QRTcVCWf©,U[ea/hU`]Rjq6WaNbcW?[]Wi\oYUW	pUdmn\oa]\nW?[/`NW?[]hWXGa]\nqZW?mo<«´RZ`  x ï dY^  w|x ï  Wihc`NRjqZWf\oYcW
	pUdmn\ av v¥Z¥!¦ ! YUW	pUdmn\oav( v¥6¥?¤6¦CX?dY"Wihc`NRjqZW^<dZYUdmnRZ6 §R6YU[e\_^SW?`di«´UYUXGaN\oR6Y#" × t Ø Þ ö ¬$&% ö î ö $&% ö «´RZ`/dY,hRZ\nYpa % W>mnRZYUZ\nYcia]R0a]bcWfbUdZm «('çX+mnRaNbcRZ\_^ ¢[eW?Wi£\nZU`]Wi¤  ¦ û dZhchW>mnRZYU[ 	p*) RZY^,+?[]\o6YcWOhUd`  x mnd^S\.-/+>`NW>YUX>W,W?Y6aN`]WOm_dmnRZYUZcW?c`i^SWOm0) \oYpaNW>`Nq{dZmomnWr t21z]t2143 x W>a	mndO[]RZ©O©OWi^SW?[/mnRZYc6cW>U`N[g^SW[gX+R6`N^SW[65798:5; 7980<>= w 798@?9A ! TB5; 798C<= w 798@?9A ! 5D798C<=jTS\  W 
 x Þ ìS× ö ¬5D798E5 ; 7980<>= w 798F?0A ! ö î ö 5D798E5; 7 8C<>=Aw 7 8 ?9A ! ö Ø ð
û W?©O\oYU^,aNbUdja«´`NRZ©  ª`NRZhR6[]\ aN\oR6Y,¤   R«!Go¥6¥EHcVW6IYcRjV:aNbUdjaa]bUW«´UYUXGaN\oR6YJ" × t Ø \_[©R6YcRaNRZYcR6U[]mo\nYUX>`]WdZ[]\oYc   W>YUX>W










A ! ö Ø z
[]R
Ox Þ ìS× ö ¬5 7 8:5 ; 7 80<>=Gw 7 8 ?9A ! ö î ö 5 7 8:5; 7980<>= w 798@?9A ! ö Ø 









A ! ö Ø ð  v¥6¥K p¦
£U`]R6©  ª`NRZhR6[]\ aN\oR6Y   óR«6Go¥6¥:HyVCW#bUd{qZWfa]bUW#«´RZmnmoRjVg\nYc\oYcW
	pUdmn\ av 




A ! ö î ö 5 7 8C<=Gw  5ML:N7980<>= w  A ! ö z  v¥  p¦
VgbUW>`NW5 LEN798C<= w

A ! ^SW>YURa]W[Ca]bcWihU`]RPOvW?XGaN\oR6YRZ«aNbcWihR6\oYpa5 7 8C<=Aw  A ! RZYa]bcWimn\oYUWQ 
§R6YU[e\_^SW?`d«´UYUXGaN\oR6YSR × t Ø ÞUT VXWT w T V 
 TT ¬ VXW#T w T VYWT «´RZ`dYhRZ\nYpa % W>mnRZYc6\oYc"aNRaNbcW8bUdZm «('çX+mnRaNbcRZ\_^ ¢[eW?Wi£\nZU`]Wi¤  ¦  QW>a  Þ[ZF\^] R × t Ø]
 ! #"%$&&









 +ÖGÖ]ÅÜÐSÎnÉjÖGÊ½ÈµõÆvÒÆAÕÈ¢Ê½Í8ÉjÎÈµÖ]É>ÅAÔ>ÈÆÖGÊÃÅ Ó Ê½ËÉÔAÆjËUÈµÖ]ÆÎSÕÖ]ÆpÇGÎnÅ+Í³Ò+ÆjÖ,ÉÔAÉjÖçÎÑÊÅ,Ö]Æ6ÇNÆjÈ ¥
"c¥







A ! ö î ö 5798C<>= w  5 L:N7980<>= w  A ! ö









A ! ö Ø
Þ ì ø R
 
ì  á ì z
\  W   x  x á ì ð
 bU[?TcVCWfR6SaNdZ\oY"\nYcW	pUdZmo\oav( v¥6¥Z¦  bcWshc`]R6hRp[e\oa]\nRZY#\_[|hc`NRjqZW^  $
 RjV¡VCWiZW>YUW>`Admn\?WaNbcW#`]W[ecmoaN[/R6SaNdZ\oYUW?^"\oY  ª`NRZhR6[]\oa]\nRZY   ¥ 
¶#·j¸¹~¸º?»½¼»´¸¯¾	Á&%	~ÆjË Ó È¢ÖGÐUÔ>È¯ÉsÕcÉjÈ¢Ì 
  Ç+õÍ8ÆÚjÊ ÒAõjÊ½ËpÜiÈÃÌSÅÜZÖ]ÉGÕUÌ1× t Ø ÆjËÈ¢ÛsÆÊ½ËUÈçÅ>ÖGÏ{ÉÎ ÓCr t uNw ;  wyx ? zt uAw ;  wyx ? }   r t2143  î  zNt2143   ã " ÌSÅ+ËOÒ+ÆjÖ0Å>ÏjÅ+ÖGõ <ê ÛsÅiÌSÉjÏjÅÈ¢ÌÅÒ+ÆjÎ½ÎoÆÛªÊ½ËpÜ"Ê½Ë¯ÅNô>ÐUÉjÎ Ê½È¢ÊÃÅ Ó
 w     w  á ì       á ì ð  v¥  ¥{¦
 WX>dZYhc`NRjqZW  ª`NRZhR6[]\ aN\oR6Y    dZYUdmnRZ6OVg\ aNbaNbcWihc`NRR«RZ«  ~`]R6hRp[e\oa]\nRZY   ¥ 
¶#·j¸¹~¸º?»½¼»´¸¯¾	Á  ~ÆjË Ó È¢ÖGÐUÔ>È¯ÉsÕcÉjÈ¢Ì 
  Ç+õÍ8ÆÚjÊ ÒAõjÊ½ËpÜiÈÃÌSÅÜZÖ]ÉGÕUÌ1× t Ø ÆjËÈ¢ÛsÆÊ½ËUÈçÅ>ÖGÏ{ÉÎ ÓCr t uNw ;  wyx ? zt uAw ;  wyx ? }   r t2143  î  zNt2143  fÙ 8ê ì Ý ã  ÃÒ#ÈÃÌSÅ+ÖNÅ,Å6Ê Ó È Ó#(ê ì Ó ÐUÔGÌ"ÈÃÌSÉjÈ
 w}   ( w ; Zwyx ? }  Zw|x8z
È¢ÌÅ>Ë  Ò+ÆÖiÈÃÌSÅ,ÔAÆÖGÖ]Å Ó ÕcÆjË¯ÚjÊ½ËpÜ0ÕcÉjÈ¢Ì 
  È¢ÌÅÒ+ÆjÎ½ÎoÆÛªÊ½ËpÜ"Ê½ËÅAô>ÐUÉjÎÑÊ½Èµõ8ÌSÆjÎoÚ Ó+è
ö 





 ag«´R6momnRjV	[C«´`]R6© a]bUW^SW UYU\ aN\oR6Y"RZ«  w  T   T  w  dZYU^   aNbUdja w ; Zwyx ? }  l }  6w|x Þ  w ; Zwyx ? }  w ; Zw ! ? } ð>ð?ð }  wyx }  l }  x } ð>ð>ð }  Zwyx
 ö ¬5D7  ! 5 798F3  ö î Q ð  v¥   ¦
 WibUd{qZW  w1 }   (" w ; 6w|x ? }  Zwyx ð
 W>YUX>WZT  w1}     w ; 6w|x ? } l}  Zw|x,z
 ! #"%$&&
¥#"    ÎoÅ+Ë¯ÉÅÜÈµÊÃÉjÖGÊÃÆÏ{É Æ Ó ÈÆÏ{É1ÎnÉZÚjÊ½ÍÊ½ÖOÆ Ó ÈçÆjÏ
dZYU^|TSU[]\nYc v¥   ¦+TSVW#RZcaNd\nY"a]bcW#«´R6momnRjVg\nYc,\nYcW
	6dmn\ av 
 w1}    ö ¬5 7    5 7 8 3  ö î Q ð  v¥  óp¦
 [ ö ¬5 7  w ; Zw ! ? 5 798@3  ö Þ  w } Qc}   z
aNbcW>Y1TcU[]\oYc e¥  óp¦GTSVCW#RZSaAd\nY
ö ¬5 7  w ; Zw ! ? 5 7 8 3  ö Þ  w1 } QS}    ö ¬5D7   ! 5 7 8 3  ö z
\  W  ö 




 bcWChc`NRZhR6[]\ aN\oR6Yi\n[hc`NRjqZW^  $
¶#·j¸y¸  ¸  ¶#·j¸¹~¸º»½¼?»´¸¯¾'ÂyÁ % %
 Wihc`NRjqZWa]bcWihc`NRZhR6[]\oa]\nRZY"p\oYU^cUXGaN\oR6Y"R6YO §R6YU[e\_^SW?`s Þ ì  £c`NRZ©  ~`]R6hRp[e\oa]\nRZY    VW#bUd{q6W
 w !   ì  w !    !   ì  ! ð
 aC«´RZmnmoRjV	[~«´`]R6©  ª`]R6hRp[e\oa]\nRZY(¥   ¥/aNbUdja/\o«y«´RZ`C[eR6©WhUdjaNb 
 ! VCWbUd{q6W ö 
 ! ö ê ö 
 $ ö Tpa]bcW?YyTa]bcW«´R6momnRjVg\nYc,\nYcW
	6dmn\ av<bURZm_^c[
 w ! }  !   w|x }  x Þ  wyx }  x ð
 bU[?TcVCWfR6SaNdZ\oYa]bUW#«´RZmnmoRjVg\nYcOXAbUd\nYRZ«\nYcW
	6dmn\ aN\oW[
 w|x }  x  w ! }  !   ì ×  w ! }  ! Ø z
dZYU^|TSbcW?YUX+W6T
 w ! }  !  ì ×  w|x }  x Ø ð
QRTS«´RZ`s Þ ì \nYcW	pUdZmo\oav  " ¦bcR6mn^U[ QUhchRp[eW/aNbUdja\oYcW
	pUdmn\ av  " Z¦bcRZm_^c[«´R6`sdY ( ®   RjV&VCW/©0U[eashc`NRjqZWa]bdjaªa]bUW>Y8\oas[ebcR6cm_^bURZm_^<«´R6`s Þ ®f} 6Tc\  W  a]bUdaCaNbcW#«´RZmnmnRjVg\oYcO\nYcW	pUdZmo\oav<bcR6mn^U[
 w ;  3 x ? }   3 x  ì × w|xs} 8x Ø × } ì á  Ø  w|x ð
û Wdmnmo6T{\ a«´RZmnmoRjV	[¯«´`NRZ©  ª`NRZhR6[]\ aN\oR6YO¥   ¥aNbUdja\ «S«´R6`[]RZ©OW~hUda]b 
  3 xVWsbUd{qZW ö 
  3 x ö ê ö 
 $ ö TaNbcW>Y1TSa]bcW#«´R6momnRjVg\nYc,\nYcW
	6dmn\ av<bURZm_^c[
 w ;  3 x ? }   3 x   w  }   ð
	

 +ÖGÖ]ÅÜÐSÎnÉjÖGÊ½ÈµõÆvÒÆAÕÈ¢Ê½Í8ÉjÎÈµÖ]É>ÅAÔ>ÈÆÖGÊÃÅ Ó Ê½ËÉÔAÆjËUÈµÖ]ÆÎSÕÖ]ÆpÇGÎnÅ+Í³Ò+ÆjÖ,ÉÔAÉjÖçÎÑÊÅ,Ö]Æ6ÇNÆjÈ ¥
"Zó
 ag«´R6momnRjV	[C«´`]R6©  ª`NRZhR6[]\ aN\oR6Y    VCW#bUd{qZW
 w ;  3 x ?   ì  w ;  3 x ?    3 x  ì   3 x ð
 W>YUX>WZT
 w ;  3 x ? }   3 x ì ×  w ;  3 x ? }   3 x Ø 
ì
 ×  w  }   Ø ð
 X?X+RZ`A^S\nYc,a]ROa]bUWi\oYU^cUXGaN\oq6WdZ[N[ec©OhSaN\oR6YyTS\nYcW	pUdZmo\oav(  " ¦bcR6mn^c[C«´R6`	dY, ( ®TSbcW>YX+WZT
 w ;  3 x ? }   3 x  ì ×  w  }   Ø  ì × w|x~} 8x Ø   } ì } ì   } ì  }
} ì
  } ì  ! } ð?ð>ð } ì   } ì   w !  Þ ì ×  w|x }  x Ø   } ì }
}   } ì   w|x î   } ì    Þ ì ×  wyx }  x Ø   } ì   w|x ð
 bcWhc`NRZhR6[]\ aN\oR6Yf\_[yhU`]Rjq6W?^  $
¶#·j¸y¸  ¸  ¶#·j¸¹~¸º»½¼?»´¸¯¾'ÂyÁ %
 Wihc`NRjqZWa]bcWiW[vaN\o©8djaN\oR6Y«´R6`   YcWX>dZYhc`NRjqZWa]bUWfW[vaN\o©8da]\nRZY"«´RZ`  w  dYdmnRZZ £U`]R6©  ª`NRZhR6[]\oa]\nRZY8¤   R«XGn¥Z¥EH«´RZ`ªaNbcW	mnW>YcZa]b8R«ydZYR6hSa]\n©8dmhUdjaNb Ã^SW?YcRaNW	\ apJQ	 L 7v¦VCWgbUd{q6WaNbcW#«´RZmnmnRjVg\oYcW?[ea]\n©8djaN\oR6Y 
Q  L 7 ( % } × â }
 * ì Ø ' } ö  l ö } ö  ö  á ì ð
VgbUW>`NWf % VWi^SW?YcRaNW#a]bcW^S\_[eaNdYX+W#W>avVW?W>Ya]bcWi\nYc\oa]\_dm1dZYU^ UYUdm1hR6\oYpa	R«a]bcWiR6hSa]\n©8dm|hUda]b û W?©O\oYU^(a]bdja#VWdZ[N[ec©OW,a]bUdaaNbcWhUdjaNb 

$




Q î % ( × â }




¥#"jù   ÎoÅ+Ë¯ÉÅÜÈµÊÃÉjÖGÊÃÆÏ{É Æ Ó ÈÆÏ{É1ÎnÉZÚjÊ½ÍÊ½ÖOÆ Ó ÈçÆjÏ
VCRZUmn^WdOmn\nYcW[eW?Z©OW>YpaghUdZ`NdZmomnW>m¯aNR,aNbcWmn\oYUWX+RZYUYcW?X+a]\nYca]bcWi\nYc\oa]\_dm1dZYU^ UYUdm|hRZ\nYpaN[ ÃWX>dZU[eW
Q #\_[gR6cYU^SW^U¦  QSR,«´`NRZ©  v¥  ùp¦sVCWiRZSaAd\nY
ìc× Q x } ð>ð>ð } Q  Ø î %  ( × â }
 * ì Ø ' ð  v¥  ,p¦ RjV¡VCWiRZSaAd\nY«´`NRZ©  e¥  "Z¦GTy e¥  ,6¦sa]bcWi^SW[e\n`NW?^W?[ea]\n©Oda]\nRZY    × â }
 * ì Ø ' ð
 bcWshc`]R6hRp[e\oa]\nRZYf\_[|hc`NRjqZW?^  $
 . " (	=A;(B ¨ C1  	 




 [vaN\o©8djaNWgYcRjV:aNbcW	X+R6YU[vaAdYpa   a `N[eaªVWgX+R6©OhcSa]W/aNbcW	[]c©¨R«a]bUWC©8d\n©8dmShR6[N[e\ncmnWg^S\n[eaNdZYUX+WW+avVCW>W?Ya]bcW<\nYc\oa]\_dmhR6\oYpa0RZ«aNbcWd`AX Q x dY^a]bcW YUdm~hRZ\nYpa0R«Ca]bUWd`AX Q  dZYU^a]bcW©OdS\o©8dm
hR6[N[]\ocmnW#^S\n[eaNdZYUX+W#W+avVCW>W?YaNbcW#\oYc\oa]\_dm|hRZ\nYpagR«1aNbcWid`AXQ w  dY^<aNbcW UYUdm|hRZ\nYpagR«1aNbcWid`AXQ wyx  W>YcRZa]Wi
	 a]bUWihR6\oYpa	R«a]bcWibdmo«('X>moRZa]bcR6\n^Vg\ aNb"aNdYUZW>Ypa	dYUZmnWfW
	pUdm¯aNR ßá   ì £U`]R6©  ~`]R6hRp[e\oa]\nRZY3¥    "VCW IYcRjV.a]bUda  w  }   z ð>ð?ð z  wyx }  x «´RZ`N©Kdë^SWX+`NW?dZ[]\nYc[]W	pcW?YUX+W  §R6YU[e\_^SW?`|a]bcW U`A[va × }  Ø 'µa]W?`]©8[1R«Sa]bU\n[[eW
	pcW>YUX>W w  }   z ð?ð>ð z  w ;  w ? }   w[]UXAba]bUda
 w ;  w 3 x ? }   w 3 x ì 8ü Þÿò × ö ¬$ 	 ö î ö $ 	 ö Ø   w ;  w ? }   w  ì 8ü ð
 W>YcRZa]Wg  Z x  w& ´  Z  w  T  Z w   w ;  w ? T  Z w ;  w ?  w|x T  Z w   wyx{T  Z x  ¦	a]bcW,©OdS\o©8dmhRp[][]\ncmoW^S\_[vaAdYUX>WW>avVW?W>YaNbcW0\nYc\oa]\_dmhRZ\nY6afR«a]bUWdZ`NXQ´x< ´RZ« Q  w/T
RZ«YQ¢w  TUR«YQ w ;  w ? TcR«XQ¢w  TSR« Q´x+¦/dZYU^a]bcWUYdmyhRZ\nYpa/RZ«aNbcWd`AXQ  w' ´RZ«XQ  TcR« Q w ;  w ? TcRZ«
Q¢wyx{TSRZ«XQ¢wyx{TcRZ«YQ  `NW?[]hW?XGaN\oq6W>mnc¦  R8W?[ea]\n©8dja]WfaNbcWX+R6YU[vaAdYpa¨VCW#U[]WaNbcW#«´RZmnmnRjVg\oYcO©OW+aNbcRS^ 
 Ø dja `N[eaCVCWW[vaN\o©8da]W	aNbcW#[ec© RZ«ya]bcWf©8d0S\n©OdZmhR6[N[]\ocmnW^c\n[eaNdZYUX+WW>avVW?W>Y8aNbcW\oYU\ aN\ndZmhRZ\nYpafRZ«~a]bUWdZ`NXQ´xdZYU^aNbcWYUdmhRZ\nY6a#R«ªaNbcW8d`AXQ  w¡dYU^a]bcW©8d0S\n©OdZm
hRp[][]\ncmoW^S\n[eaNdZYUX+WW>avVW?W>Y8aNbcW	\nYc\ aN\ndZmhRZ\nYpasR«|aNbcWdZ`NXQ w ;  w ? dYU^aNbcW UYdmUhRZ\nYpaR«a]bcWdZ`NXQ¢w|x
ì Ø a]bUW>YVWOW[vaN\o©8djaNWa]bcW8[]c© RZ«sa]bUW8©OdS\o©8dmhR6[N[e\ncmnW8^S\n[eaNdZYUX+WOW+avVCW>W?Y(aNbcW\oYU\ aN\ndZmhRZ\nYpaR«a]bUW,d`AX Q  w dZYU^"a]bUW UYUdZm1hRZ\nY6afR«a]bUW0d`AXQ  dYU^"aNbcW©8d0S\n©OdZm
hRp[][]\ncmoW,^S\n[eaNdZYUX+W0W>avVW?W>Y"a]bcW,\oYU\ aN\ndZm1hRZ\nY6aR«a]bcWd`AX Q w  dYU^"aNbcW UYUdZm1hRZ\nYpaR«
a]bcWdZ`NX&Q w ;  w ? í Ø dY^aNbcW>YVCWidZ^c^a]bcW[eW[]c©8[ 
 bcWW cdZX+a]YcW[][~R«¯a]bcWW?[ea]\n©8dja]\nRZY<^cW>hW>YU^c[RZYOaNbcW[]UX>X>W?[N[v«´UmXAbcR6\nX>W	R«¯a]bUWhRZ\nY6a	  £cRZ`sa]bcWhRZ\nYpa	ÿXAbcR6[]W>YfRZcaN[]\n^SW~dg[]©8dmnmbUdZm «('YcW>\nZbRZc`NbcRRS^RZ«6aNbcW~hRZ\nYpa ßá  ì  ½a]bU\n[1bUdmo«('µYUW>\nZbR6c`NbcRR^\_[f^SW UYUW?^"a]bcWOX+R6YU^S\oa]\nRZY(t þ × ßá  ì î  z ßá   ì Ø «´RZ`#[]©OdZmom   ï ¦/aNbcWW?[ea]\n©Oda]\nRZY\_[fVR6`N[]W
	

 +ÖGÖ]ÅÜÐSÎnÉjÖGÊ½ÈµõÆvÒÆAÕÈ¢Ê½Í8ÉjÎÈµÖ]É>ÅAÔ>ÈÆÖGÊÃÅ Ó Ê½ËÉÔAÆjËUÈµÖ]ÆÎSÕÖ]ÆpÇGÎnÅ+Í³Ò+ÆjÖ,ÉÔAÉjÖçÎÑÊÅ,Ö]Æ6ÇNÆjÈ ¥
" "
aNbUdY"«´R6`ga]bcWihRZ\nYpa ßá  ì   W0X?dY"\o©Ohc`NRjqZWfa]bUWiW?[ea]\n©Oda]\nRZYqjd`N\oYcaNbcWihRp[e\oa]\nRZYRZ«aNbcWhRZ\nY6a	 \nYaNbcW[e©8dZmom¯\nY6aNW>`Nqjdm × ßá   ì î  z ßá  ì Ø T6USa	VW#X>dZY*) a/W[][]W>YpaN\ndZmomn8\o©Ohc`NRjqZWa]bUWfW[vaN\o©8da]\nRZY QRTcVCW#X>RZYU[]\_^SW>`Ca]bUWihR6\oYpa	 Vg\ aNb"aNdYUZW>Ypa	dYUZmnWfW
	pUdm¯aNR ßá   ì  R8hc`NRjqZW1W>©O©8d¥   ¤VCWihc`]Rjq6W	aNbc`]W?W#«´RZmnmoRjVg\nYcmoW?©O©Od6[ 
  Á¢Â " ÌSÅ Ó ÐSÍ ÆvÒfÈ¢ÌÅ#Í8É 6Ê½Í8ÉjÎÕcÆ ÓAÓ Ê¢ÇGÎnÅ,ÚÊ Ó ÈçÉjË¯ÔAÅ,ÇNÅ+ÈµÛsÅAÅ+ËÈ¢ÌÅÊ½ËUÊ½ÈµÊÃÉjÎÕcÆjÊ½ËÈCÆvÒfÈ¢ÌÅÉÖ]Ô
Q  w ÉjËÚ8ÈÃÌSÅ
	~Ë¯ÉjÎÕcÆjÊ½ËÈCÆvÒfÈ¢ÌÅ,ÉjÖ]Ô Q  ÉjË¯ÚOÈ¢ÌÅiÍ8É 6Ê½Í8ÉjÎÕcÆ ÓAÓ Ê¢ÇGÎnÅ,ÚÊ Ó ÈçÉjË¯ÔAÅÇNÅ>È¢ÛsÅAÅ>ËÈÃÌSÅiÊ½ËUÊ½ÈµÊÃÉjÎ
ÕcÆjÊ½ËÈ/ÆeÒ#ÈÃÌSÅ,ÉÖ]Ô Q w  ÉjË¯Ú8È¢ÌÅ	~ËÉÎÕSÆÊ½ËUÈgÆvÒiÈ¢ÌÅÉjÖNÔ Q w ;  w ? Ê Ó#Ó Í8ÉjÎ½ÎoÅ>ÖÈ¢ÌÉjË 
 '  Ê ã Å ã Z w   w ;  w ? }  Z  w    
 ' ð
  Á % " ÌSÅ Ó ÐSÍ ÆvÒfÈ¢ÌÅ#Í8É 6Ê½Í8ÉjÎÕcÆ ÓAÓ Ê¢ÇGÎnÅ,ÚÊ Ó ÈçÉjË¯ÔAÅ,ÇNÅ+ÈµÛsÅAÅ+ËÈ¢ÌÅÊ½ËUÊ½ÈµÊÃÉjÎÕcÆjÊ½ËÈCÆvÒfÈ¢ÌÅÉÖ]Ô
Q´x ÉjË¯Ú<È¢ÌÅ	~Ë¯ÉjÎSÕcÆjÊ½ËÈgÆeÒiÈ¢ÌÅOÉjÖ]Ô Q  w ÉjËÚÈ¢ÌÅ,ÍOÉ 6Ê½ÍOÉÎcÕcÆ ÓAÓ Ê¢ÇGÎoÅOÚÊ Ó ÈçÉjË¯ÔAÅOÇNÅ>È¢ÛsÅAÅ>Ë(È¢ÌÅ,Ê½ËUÊ½ÈµÊÃÉjÎ
ÕcÆjÊ½ËÈ/ÆeÒ#ÈÃÌSÅ,ÉÖ]Ô Q w ;  w ? ÉjË¯Ú8È¢ÌÅ	~Ë¯ÉjÎÕcÆjÊ½ËUÈgÆvÒÈÃÌSÅ,ÉÖ]Ô Q¢wyx Ê Ó#Ó ÍOÉÎ½ÎoÅ>ÖiÈÃÌSÉjË 
 ï ' á * ì  Ê ã Å ã Z w ;  w ?  w|x }  Z x  w  
 ï ' á * ì ð
 bcWihU`]RR«R« yW>©O©8d  ¥8 yW?©O©Od   ¦s\_[g6\oq6W>Y\nYQcU[]W?X+a]\nRZY  ¥8 ¢Qc[eWXGa]\nRZY   ¦ 
  Á  äÆjÖiÈ¢ÌÅ Ó ÐSÍ.ÆvÒÈÃÌSÅÍ8É 6Ê½Í8ÉjÎSÕcÆ ÓAÓ Ê¢ÇGÎnÅ8ÚjÊ Ó ÈÉËÔAÅOÇ]Å>ÈµÛsÅNÅ>ËÈ¢ÌÅ0Ê½ËUÊ½ÈµÊÃÉjÎUÕSÆÊ½ËUÈgÆvÒiÈ¢ÌÅÉÖ]Ô Q´x ÉËÚOÈ¢ÌÅ	sËÉÎ6ÕcÆjÊ½ËÈÆvÒfÈ¢ÌÅ,ÉjÖ]Ô Q  ÉjË¯ÚÈÃÌSÅiÍ8É 6Ê½ÍOÉÎpÕSÆ ÓNÓ Ê¢Ç+ÎoÅÚjÊ Ó ÈÉËÔAÅ,ÇNÅ>È¢ÛsÅAÅ>ËÈÃÌSÅiÊ½ËUÊ½ÈµÊÃÉjÎ
ÕcÆjÊ½ËÈ/ÆeÒ#ÈÃÌSÅ,ÉÖ]Ô Q¢w  ÉjË¯Ú8È¢ÌÅ	~ËÉÎÕSÆÊ½ËUÈgÆvÒiÈ¢ÌÅÉjÖNÔ Q¢wyx ÛsÅ0ÌÉjÏjÅ0ÈÃÌSÅsÒ+ÆÎ½ÎoÆjÛªÊ½ËÜÅ Ó ÈµÊ½ÍOÉÈ¢ÊÃÆË è Z w   w|x }  Z x   ì òUð â ' ð
úCÖNÆ?ÆeÒ
 q\_^SW>YpaNmo6T Z w   wyx }  Z x    Z w   w ;  w ? }  Z w ;  w ?  wyx }  Z x  w }  Z  w  ð
 W>YUX>WZTS«´`NRZ© 1W>©O©8d  ¥#dZYU^ yW>©O©8d   VW#RZcaNd\nY  Z w   w|x }  Z x   
 ' }
 ïá * ì0'3×  
}
 ïpá  ð ò  ò Ø '
³×  
} âUð pñjâ Ø ' Þ ì jòð pñjâ '  ì jòð â ' ð
 bcWmoW?©O©Od	\n[1hc`]Rjq6W?^  $
¶#·j¸y¸  ¸    Â1Á&%
û WX>dZmoma]bUdaaNbcW,^c\n[eaNdZYUX+W,W>avVW?W>YaNbcW,hRZ\nYpaN[fX+R6`]`NW?[]hR6YU^S\nYc8aNRt Þ t u dY^t Þ t2143 x \_[YcR[]©8dmnmoW?`Ca]bUdZY  í z ò '  Ã[]W>WQUU[eWXGaN\oR6Y¥   ó8aNbcWXAbcRZ\_X+W#RZ«1a]bUWi\oYpa]W?`]qjdZmn[r tvuz]tvu 3 x  Tr t 1 z]t 1F3 x  ¦ 
 ! #"%$&&
¥#",   ÎoÅ+Ë¯ÉÅÜÈµÊÃÉjÖGÊÃÆÏ{É Æ Ó ÈÆÏ{É1ÎnÉZÚjÊ½ÍÊ½ÖOÆ Ó ÈçÆjÏ
£U`]R6© yW?©©8d  ó"VWDIYcRjV a]bUda\ «Ca]bcW<[]c© R«saNbcW<^S\_[vaAdYUX>WOW>avVW?W>Y:t21dYU^  dZYU^a]bcW^c\n[eaNdZYUX+WW>avVW?W>Y ï dYU^t u 3 x \n[YcRO[e©8dZmomnW>`sa]bUdZY ì òUð â ' TaNbcW>YVWfX>dZYX+R6YU[ea]`NUXGa/d0[]cR6hSa]\n©8dm
hdja]b 
 [eUXAba]bdja ö 
 ö  ö 

$




[]©8dmnmoW?`~aNbUdY ×  ícð ò } ì jòð â Ø ' Þ ì â 
 ' Tja]bcW?YVCWX>dZY<X+R6YU[vaN`]XGaCd0[ecRZhca]\n©OdZmhdja]b 
 []UXAb8aNbUdjaö 




 Y  ª`NRZhR6[]\oa]\nRZY "  óOR« Gn¥?ó HVW0RZSaAd\nYaNbcW«´R6momnRjVg\nYc8`]W[eUm a
~a]bUW©8d0S\o©8dZm1hR6[N[e\ncmnW^S\n[eaNdZYUX+WW+avVCW>W?YavVCROhR6\oYpaA[/R«ªd,bdmo«('X>moRZa]bcR6\n^\n[[e©8dmnmnW>`Ca]bUdZY í ' á ì  û WX>dZmom¯aNbUdja
ï ( î 
$
( ì




¦¯YUW?X+W[][Nd`N/a]RX+RZY[vaN`]UX+a1dg[eUR6hSa]\n©8dmhUda]bd6[|\oYQWXGaN\oR6Y8¥  W>YUX>WZT % ê ì â 
 ' } ìø í ' á ì Þ ì ñ  ' Þ  í cð  * ßð




 w ;  w¯u ? }   w¯u   í   u ×  w  }  Ø z  "!$# Þ Zz ð>ð?ð%!î   v¥  Z¦
 ÃWX>dZU[eW   í TU[eW?W0§RZ`NRZmnmndZ`]8¤  ¤R«6Go¥ó H½¦ £U`]R6©  ª`NRZhR6[]\ aN\oR6Y ¥   ù,VCW#bUd{qZW w  }   ×  ì }+ â * ì Ø ' ð  v¥  ¤p¦
 W>YUX>WZTS«´`NRZ©  e¥  ¦CdYU^ v¥  ¤p¦sVCW#RZSaAd\nY
 w ;  w ? }   w    í    ×  w  }   Ø    í    ×  ì }  â * ì Ø ' ð
û WX>dZmomCa]bdja   w   ü T   wªw|x   ü T  w ;  w ?   ü dZYU^  w ;  wwyx ?   ü §R6©OhcSa]WfaNbcWiYc©0W>`  []UXAbaNbUdja  í
  ×  ì }+ â * ì Ø ' ( ì 8ü¡z  ð &Zð   í   (  ü× â }
 * ì Ø ' ð
£URZ`iaNbc\n[hcc`NhRp[eW8W[vaN\o©8djaNW 8ü¡«´`]R6© W>mnRjV  £c`NRZ©  ª`]R6hRp[e\oa]\nRZY¤  ¥  RZ«Gn¥?ó HCVW8bd{qZWa]bcW«´R6momnRjVg\nYc,W
	pUdmn\ av Ã[]W>W£\o6c`NWf¤6ó6¦-
':× 	 Ø
(× 	 Ø Þ
'  ×  Ø
(  ×  Ø Þ '
 ×  t Ø
(  ×  t Ø Þ*)  Z  ×  t Ø z  á ì     ð
	












¥#"¤   ÎoÅ+Ë¯ÉÅÜÈµÊÃÉjÖGÊÃÆÏ{É Æ Ó ÈÆÏ{É1ÎnÉZÚjÊ½ÍÊ½ÖOÆ Ó ÈçÆjÏ
 W>`NW 'é× t Ø dYU^ (× t Ø VWO^SW>YURa]WaNbcW8moW?YcaNbU[fR«a]bcW<XAbcR6`N^dYU^R«a]bcW8dZ`NX,`]W[ehW?X+a]\nqZW?mo Ã '  × t Ø T (  × t Ø VCW#^cW>YcRZa]W#a]bUW>\n`	^SW>`N\oqjda]\nqZW?[A¦   bcW?Y
8ü Þ ìc× (× 	 Ø î ':× 	 ØeØ Þ ì (× 	 Ø ×  î 'é× 	 Ø á (× 	 ØeØ Þ ì (× 	 Ø ×  î )  Z  ×  t ØeØ ð  v¥   p¦
 W0bUd{q6W  ü Þ­ßá  ì TUbcW>YUX>WZT  ×  t Ø  ßá  ï ì ò TcbcW>YX+WZT )  Z  ×  t Ø  )  Z × ßá  ï ì ò Ø dZYU^"«´`NRZ©W
	pUdmn\ av v¥   6¦sVWiR6SaNdZ\oYa]bUW#«´RZmnmoRjVg\nYc\oYcW
	pUdmn\ av
8ü  ì (× 	 Ø ×  î )  Z × ßá  ï ì ò Ø]Ø z
VgbUW>`NW
(× 	 Ø Þ *  ü Þ ì' ÷  ü ájßÞ ì' á *   ì Þ ' á × 
 * ì Ø ð
 W>YUX>W
8ü  '×  î )  Z × ßá  ï ì ò ØeØ á × ò * ì Ø Þÿïcð  ñâpñ6ñjâZâ  Zí ø×  îïUð       ì  í 
 Ø ' Þ
Þ¡ïcð  ñâpñ6ñjâZâ  Zí ø ïUð òSñjïZâ ìiø  ï w  ' ÞàïUð 
 í  ò6âZò 
 í6â ø  ï w ' ð RjV­X+R6©OhcSa]W  «´RZ`gVgbU\nXAb   í
   ( ïUð 
 í  ò6âZò 
 íZâ ø  ï w '× â }
 * ì Ø ' ð
 WX>dZY`NW>Vg`N\ aNWfa]bc\_[g\nYcW	pUdZmo\oavdZ[C«´R6momnRjV	[  í
  ( ïUð 
 í  ò6âZò 
 íZâ ø  ï w ñSð í  ípñï 
 ï ÞàïUð ò 
 ï   í  âZí  ø  ï w ð
£URZ`  Þàí6í VCW#RZSaAd\nY × ípá  Ø Þ¡ïcð òñZñ   âZâ6âZâ ø  ï w  ïUð ò 
 ï   í  â6í  ø  ï w   W?YUX+W6T
 w ;  w
	
? }   w
	
 ì Oü ð
 bU[?T1aNbcW<[]c© RZ«aNbcW^S\_[eaNdYX+WOW>avVW?W>YaNbcW8\oYU\ aN\ndZmshRZ\nY6aRZ«aNbcWdZ`NXJQ  w dZYU^a]bcW YUdm
hRZ\nYpaRZ«ªa]bcWd`AX Q  dYU^aNbcWO^S\n[eaNdZYUX+W,W>avVW?W>YaNbcW,\nYc\oa]\_dmhR6\oYpafR«ªa]bUWdZ`NXQ w  dYU^aNbcWYUdm
hRZ\nYpaR«aNbcW0d`AX Q w ;  w ? \_[	[]©OdZmomnW>`	a]bUdZY ìOø íZí ø×µì
 %  	  Ø TVgbcW>`NWi 
 %  	  VCW0^SW?YcRaNWia]bcW©8d\n©8dm|mnW>YcZa]b"R«a]bcWXAbURZ`A^  £c`NRZ©  ª`NRZhR6[]\oa]\nRZY "  óRZ«6Gn¥?ó HVW#bUd{q6W 
 %  	   í ' á ì QRT¯«´RZ`fa]bUW[]c© R«sa]bcW8^S\_[vaAdYUX>W0W+avVCW>W?Ya]bUW\nYc\oa]\_dmhRZ\nY6a#R«sa]bcW8d`AX Q  w dZYU^aNbcWYUdm
hRZ\nYpaRZ«ªa]bcWd`AX Q  dYU^aNbcWO^S\n[eaNdZYUX+W,W>avVW?W>YaNbcW,\nYc\oa]\_dmhR6\oYpafR«ªa]bUWdZ`NXQ w  dYU^aNbcWYUdm
hRZ\nYpagR«a]bcWdZ`NX&Q w ;  w ? VW#bUd{q6Wfa]bcWf«´RZmnmnRjVg\oYcOW[vaN\o©8djaN\oR6Y 
 Z w   w ;  w ? }  Z  w    ìø í6í ø í ' Þ  
 ' ð
 bcWCmnW>©O©8d\_[hc`]Rjq6W?^  $
	





û W?X>dZmom¯aNbUdjaQ w ;  w ? } Q  w  ì Q ü TcbUW>YUX>WZT Z w ;  w ?  w|x }  Z x  w 
 r Q wyx } Q w ! } ð?ð>ð } Q w ;  w 3 x ? } Q´ü  }­r Q x } Q ! } ð>ð>ð } Q  w 3 x } Q´ü  ð  v¥ó p¦
û WX>dZmom1a]bUda   Þ ì " ×]× t2143  î t2143  wyx Ø á ì ØN £c`NRZ© «´RZ`N©0cm_d e¥  Z¦CVW0bUd{qZW< ÃWX>d[eW   í T[]W>W0§R6`]R6mom_d`N8¤  ¤,RZ« Gn¥?ó H´¦-
 w ;  w¯u ? }   w¯u    í  u ×  w  }   Ø z # Þ 6z ð?ð>ð z %!î Oz
\  W 
" × Q w ;  w¯u ? á ì Ø } " × Q  w¯u á ì Ø    í  u ×  w  }  Ø á ì z # Þ Zz ð>ð?ð z %!î  ð  v¥óc¥{¦
§R6YU[e\_^SW?`avVCRhd\n`N[R«X+RZY[eWX+SaN\oq6W\nYpa]W>`Nqjdm_[ CQ w ;  w|uNw|x ? T Q w ;  w¯u ? dYU^Q  w¯uT Q  w|uNw|x>¦  £c`NRZ©«´R6`]©,cm_dZ[# v¥óc¥¦VCW#RZSaAd\nY
" × Q w ;  w|u ? á ì Ø } " × Q  w|u á ì Ø    í  u ×  w  }  Ø á ì z
" × Q w ;  w¯uAw|x ? á ì Ø } " × Q  w¯uNwyx á ì Ø    í  u 3 x ×  w  }   Ø á ì Þ   í   ø   í   u ×  w  }   Ø á ì ð
 WiVCdZYpaCaNR UYU^dY"chchW>`R6cYU^"R«a]bcW[]c©
r Q x } Q ! } ð?ð>ð } Q w ;  w 3 x ? } Q´ü  }¡r Q w|x } Q w ! } ð?ð>ð } Q  w 3 x } Q´ü  Þ
Þ ì  " wyx × " × Q x á ì ØeØ } " w|x × " × Q ! á ì ØeØ } ð>ð?ð } " wyx × " × Q´ü á ì ØeØ  }
}  ì C" wyx × " × Q w|x á ì Ø]Ø } " w|x × " × Q w ! á ì ØeØ } ð>ð?ð } " wyx × " × Q´ü á ì Ø]Ø  ð
 W>YUX>WZTVW©0U[eaCX>RZYU[]\_^SW>`sa]bcW#[eU© RZ«|a]bcWf©8d0S\n©OdZmUhR6[N[e\ncmnWqjdmncW[~R«Y" × Q x á ì Ø z ð>ð>ð z@" × Q´ü á ì Ø T" × Q wyx á ì Ø z ð>ð?ð z@" × Q´ü á ì Ø TS\  W 
" × Q  w¯uAw|x á ì Ø
" × Q  w¯u á ì Ø Þ í  z # Þ 6z ð?ð>ð z %!î   v¥ó  ¦
dZYU^ " × Q w ;  w|uNw|x ? á ì Ø
" × Q w ;  w¯u ? á ì Ø Þ í  z # Þ Zz ð>ð>ð z %!î   v¥óZóp¦
 ! #"%$&&
¥
,    ÎoÅ+Ë¯ÉÅÜÈµÊÃÉjÖGÊÃÆÏ{É Æ Ó ÈÆÏ{É1ÎnÉZÚjÊ½ÍÊ½ÖOÆ Ó ÈçÆjÏ
 hchcmnëYcRjV yW>©O©8d¤  ¥R«Go¥ó H  û W?X>dZmom/aNbUdja<\nY&a]bc\_[8mnW>©O©8dVCW^SW YcWa]bcWX>RZYcYUW?XGaN\oR6YW+avVCW>W?YaNbcW#«´cYUX+a]\nRZYU["dYU^ " wyx RZYcmn8«´R6`aNbcW#aNdZYcZW?YpagdZYcZmnW#W?moR6YcZ\nYc,a]R × ï z   Ø TSVgbcW?`]W#  VCW^SW?YcRaNWaNbcWaAdYc6W>YpagdYc6moWfdjaCa]bcWfhR6\oYpa %  ´a]bcW#hRZ\nY6a/Vg\oa]b<aNbcW#©8d0S\o©8dZmXAbcR6`N^<moW?YcaNb¦ QSRUT¯X+RZY[e\_^SW>`«´RZ`N©0cm_dZ[, v¥ó  ¦	RZYcmn«´RZ`a]bcW × % î  î  Ø `N[eaaNW>`N©O[R«ªaNbcW[]W	pcW?YUX+WDQ´x{z ð>ð>ð z@Q «´`NRZ© Q´xa]R Q  w 
" × Q  ww|uNw|x á ì Ø
" × Q  ww¯u á ì Ø Þ í  z # Þ Zz ð>ð>ð z %!î  î ì z
dZYU^OX+R6YU[e\_^SW?`«´RZ`N©0cm_dZ[	 e¥?ó6ó6¦RZYcmn«´R6`ªa]bUW × % î  î  Ø U`A[eaªa]W>`N©8[~RZ«aNbcW[]W	pcW>YX+W Q w|x z ð?ð>ð z Q w «´`NRZ© Q w|x a]R Q w ;  w ? 
" × Q w ;  wªw¯uNwyx ? á ì Ø
" × Q w ;  ww|u ? á ì Ø Þ í  z # Þ 6z ð>ð?ð z %!î  î ì ð
  [e\nYc yW?©O©OdO¤  ¥ 0RZ«6Gn¥?ó HyVCWiRZcaNd\nYavVR«´RZmnmnRjVg\oYc\nYcW	pUdZmo\oa]\nW?[i Ã\oYRZU`	X>dZ[]W Þÿípá  ¦ 
" wyx    " × Q  ww¯uAw|x á ì Ø 
" wyx × " × Q  ww|u á ì ØeØ   î  îípáâZò Þ    âZï z  ð &6ð Q  wªw¯uNwyx    âZï Q  wªw¯u z  v¥óù¦
dZYU^
" wyx     " × Q w ;  ww|uNw|x ? á ì Ø 
" w|x  " × Q w ;  wªw¯u ? á ì Ø    î  îípá âò Þ    â6ï z  ð &Zð Q w ;  wªw¯uNwyx ?     âZï Q w ;  wªw¯u ? ð v¥ó "6¦
QRTcVCWfR6SaNdZ\oY ´[e\nYc8\nYcW	pUdZmo\oav( v¥óù¦e¦
Q  wªw¯u       âZï u Q  w z # Þ Zz ð?ð>ð z %!î  î ì z
dZYU^VW#RZcaNd\nY: ´U[]\nYcO\oYcW
	pUdmn\ av v¥?ó "Z¦]¦
Q w ;  wªw¯u ?       âZï u Q w ;  w ? z # Þ 6z ð?ð>ð z %!î  î ì ð
û WX>dZmom¯aNbUdjaQ  w} Q w ;  w ?  ì Q ü   W?YUX+W6T
Q  ww|u } Q w ;  ww|u ?  ì      âZï  u Q´üàz # Þ Zz ð>ð?ð z %!î  î ì z  v¥ó ,p¦
 [ea]\n©8djaNWfYURjVÿa]bcW#[]c© r Q x } Q ! } ð>ð?ð }SQ  w 3 x }SQ´ü  }Àr Q wyx }SQ w ! } ð?ð>ð }SQ w ;  w 3 x ? }SQ´ü µ
  [e\nYc«´RZ`N©0Umnd6[f e¥?ó ,6¦VW#R6SaNdZ\oY
r Q´x~} Q ! } ð?ð>ð } Q  w 3 xª} Q ü  }­r Q¢wyx~} Q¢w ! } ð?ð>ð } Q w ;  w 3 x ? } Q ü  Þ
	

 +ÖGÖ]ÅÜÐSÎnÉjÖGÊ½ÈµõÆvÒÆAÕÈ¢Ê½Í8ÉjÎÈµÖ]É>ÅAÔ>ÈÆÖGÊÃÅ Ó Ê½ËÉÔAÆjËUÈµÖ]ÆÎSÕÖ]ÆpÇGÎnÅ+Í³Ò+ÆjÖ,ÉÔAÉjÖçÎÑÊÅ,Ö]Æ6ÇNÆjÈ ¥,U¥
Þ × Q´x~} Q¢w|x Ø } × Q ! } Q¢w ! Ø } ð?ð>ð } × Q  w 3 x~} Q w ;  w 3 x ? Ø } ì Q ü 
 ì        âZï  wyx Q´ü}      âZï   w ! Q´ü} ð>ð>ð }      âZï  Q´ü} Q´ü Þ
Þ ì Q´ü   }    âZï }      â6ï  ! } ð>ð?ð }      âZï   w|x S
 ì Q ü   }    âZï    î    âZï   Þ ì Q ü ø  â6ï#Þ¡í ì ï Q üÀð
û WX>dZmom¯aNbUdjaQ´ü Þ ì (× 	 Ø Þ ì ' á × 
 * ì Ø Þ ' á × ò)* ì Ø	  W>YUX>W
r Q´x~} Q ! } ð?ð>ð } Q  w 3 xª} Q ü  }­r Q¢wyx~} Q¢w ! } ð?ð>ð } Q w ;  w 3 x ? } Q ü  
 í ì ï ' á × ò * ì Ø Þ 
 ï ' á * ì ð  v¥ó Z¦ RjViTSU[e\nYc8\nYcW	pUdZmo\oa]\nW?[i e¥?ó 6¦CdYU^ v¥ó Z¦sVCW#bUd{qZWa]bUW#«´RZmnmoRjVg\nYcO\oYUW	pUdmn\oav 
 Z w ;  w ?  w|x }  Z x  w  
 ï ' á * ì ð
 bcWmoW?©O©Od\n[shc`]Rjq6W?^  $
.g9jg7	Cg
Go¥ H  R6\n[N[eR6YcYUda?T
	    T§ +>`@+ >RT   dZYU^ 1W>cmnRZYU^yT	   e¥K P U¥¦+T ÌÆÖGÈÅ Ó ÈyÕcÉjÈ¢Ì Ó ÆvÒ0ÇNÆjÐSË¯ÚZÅAÚÔ>ÐSÖGÏ{É ÈµÐSÖ]ÅÊ½Ë(È¢ÌÅ	ÕÎoÉËÅ T  û   T  \nX>W:'vQRZhcbU\nd '  Y6aN\ohRZmn\_[>T û W[eWd`AXAb û W?hR6`ea¥#" Zó 
G  H  R6\n[N[eR6YcYUda?T
	    T§ +>`@+ >RT   dZYU^ 1W>cmnRZYU^yT	   e¥K P Zùp¦+T ÌÆÖGÈÅ Ó ÈyÕcÉjÈ¢Ì Ó ÆvÒ0ÇNÆjÐSË¯ÚZÅAÚÔ>ÐSÖGÏ{É ÈµÐSÖ]ÅÊ½Ë(È¢ÌÅ	ÕÎoÉËÅ T	R6c`NYUdm|RZ«  Ypa]W?momn\o6W>Ypa	dYU^ û R6RZa]\_XiQS[vaNW>©8[>T1¥Z¥ZT " '   
G ó H  R6\n[N[eR6YcYUda?T	    T1§ +>`@+ ?RUT   dYU^ yW>UmoR6YU^|T	   v¥  P Zùp¦GT ËÆjÈçÅ8ÆjË Ó ÌÆÖGÈÅ Ó ÈªÕcÉjÈ¢Ì Ó Ê½Ë:È¢ÌÅÕÎoÉjË¯Å Ó ÐÇ >ÅAÔ+ÈfÈçÆ(ÉÔNÆË Ó ÈµÖ]ÉjÊ½ËÈfÆjËÈ¢ÌÅ"ÚZÅ>ÖGÊ½Ï{ÉÈ¢Ê½ÏjÅÆvÒ8È¢ÌÅ"Ô>ÐSÖGÏ{ÉÈ¢ÐSÖ]Å T  û   T  \_X+W 'çQSRZhcbc\_d ' Ypa]\nhR6mo\_[>T û W?[]W?dZ`NXAb û W>hRZ`]a  ¥
,  
G ùPH  c\µT  '   TQR6




,    ÎoÅ+Ë¯ÉÅÜÈµÊÃÉjÖGÊÃÆÏ{É Æ Ó ÈÆÏ{É1ÎnÉZÚjÊ½ÍÊ½ÖOÆ Ó ÈçÆjÏ
G " H  c\µT   '   T  R6\n[N[eR6YcYUda?T 	     e¥K   ùp¦+T  ÔAÔNÅ ÓAÓ Ê¢ÇGÊ½ÎÑÊ½ÈµõéÖ]ÅÜZÊÃÆjËÒ+ÆjÖ(ÉëÔAÉÖÈÃÌSÉjÈ8ÆjËUÎ õ:ÍOÆÏ{Å ÓÒ+ÆÖGÛsÉjÖ]Ú Ó ÉjÎnÆjËpÜ"ÆAÕÈ¢Ê½Í8ÉjÎUÕSÉÈÃÌ ÓGT  û   T  \nX>W:'vQRZhcbU\nd '  Y6aN\ohRZmn\_[>T û W[eWd`AXAb û W?hR6`ea  ¥?¤c¥ 
G , H0§W[]dZ`]\µT    e¥K 6¤Zó6¦+T ÕÈµÊ½Í,ÊÉjÈµÊÃÆjËÈÃÌSÅAÆjÖGõÉËÚÉGÕZÕÎÑÊÃÔAÉjÈµÊÃÆjË ÓGT|Qhc`N\oYUZW>`F'ªW>`NmndZ 
G  H0§RSX Ijd{YcWZT   	  dYU^  dmnmµT    §   v¥    "Z¦GT úCÎoÉËÅOÍ8ÆjÈµÊÃÆjËéÆvÒÉ0ÕSÉÖGÈ¢ÊÃÔ>ÎoÅ Ó ÐÇ >ÅNÔ>ÈgÈçÆÔ>ÐSÖÏjÉjÈµÐSÖ]ÅÔAÆjË Ó ÈµÖ]ÉjÊ½ËÈ ÓGTUQ    	R6c`]Ydm¯R«s§RZYpa]`NRZmµT¯¥?óUT|¥ZT|¥K   '    
G ¤ H  cc\nYU[?T      v¥K  " Z¦GT	 Ë(Ô>ÐSÖGÏjÅ Ó ÆvÒ#ÍÊ½ËUÊ½Í8ÉjÎ|ÎoÅ>ËpÜZÈ¢ÌÛªÊ½ÈÃÌÉ<ÔAÆjË Ó ÈµÖ]ÉÊ½ËUÈÆËÉjÏjÅ+ÖNÉ>ÜpÅ,Ô>ÐSÖGÏ{É ÈµÐSÖ]ÅÉËÚ<ÛªÊ½ÈÃÌ,ÕÖ]Å Ó Ô+ÖGÊ¢ÇNÅAÚ8Ê½ËÊ½È¢ÊÃÉÎÉjË¯Ú8ÈçÅ+ÖGÍÊ½ËÉÎÕSÆ Ó Ê½ÈµÊÃÆjË Ó ÉjËÚ<ÈÉËpÜpÅ+ËÈ ÓGT  ©OW?`]\_X>dZY 	ZRZc`NYUdmRZ«dja]bUW>©8djaN\nX?[>T   cTSù    ' "S¥
, 
G   H
R6[ea]Rjq¯T     dYU^  W?aN\ndZ`]\nRjqjd '
Rp[vaNRjq{dUT      v¥  P 6ó6¦GT  ÐÇNÆAÕÈ¢Ê½Í8ÉjÎÕcÉjÈ¢Ì Ó Ê½ËÿÈÃÌSÅÕÖNÆ6Ç ÎnÅ+Í ÆvÒÉ#ÕÎoÉjË¯ÉjÖ0Í8ÆjÈµÊÃÆjËÛªÊ½È¢ÌÇNÆjÐSË¯ÚZÅAÚ"ÚZÅ>ÖGÊ½Ï{ÉÈ¢Ê½ÏjÅ<ÆvÒÈÃÌSÅÔ>ÐSÖGÏjÉjÈµÐSÖ]Å T  û   T  \_X+W 'çQSRZhcbc\_d ' Ypa]\nhR6mo\_[>T û W?[]W?dZ`NXAb û W>hRZ`]a   "S¥ 
Gn¥ H
R6[ea]Rjq¯T     dYU^  W?aN\ndZ`]\nRjqjd '
Rp[vaNRjq{dUT      v¥  P Zùp¦GT  ÌÅÕÎoÉjË¯ÉjÖiÍ8ÆjÈµÊÃÆjË(ÛªÊ½È¢Ì(Ç]ÆÐSËÚ6ÅNÚÚ6Å+ÖGÊ½ÏjÉjÈµÊ½ÏjÅ&ÆeÒ(È¢ÌÅ:Ô>ÐSÖGÏ{ÉÈ¢ÐSÖNÅ:ÉjËÚ&Ê½È Ó(Ó ÐÇNÆAÕÈ¢Ê½Í8ÉjÎCÕcÉjÈ¢Ì ÓGT  û   T  \nX>W:'vQRZhUbc\nd '  Ypa]\nhR6mo\_[>Tû W?[]W?d`AXAb û W>hRZ`]a  ¥?¤   
Gn¥Z¥ H
R6[ea]Rjq¯T     dY^  W?a]\_d`N\nRjq{d '
R6[ea]RjqjdUT      e¥K P  "Z¦+T
 ÆÍOÅÕÖ]ÆAÕcÅ>ÖGÈ¢ÊÃÅ Ó ÆeÒ	ÌSÉjÎ Ò%eÔ>ÎoÆjÈ¢ÌÆÊÃÚ Ó ã
 û   T  \_X+W 'çQR6hcbc\_d '  Ypa]\nhRZmn\n[?T û W?[]W?dZ`NXAb û W>hRZ`]a   " S
Gn¥  H
R6[ea]Rjq¯T     dYU^  W>aN\ndZ`]\nRjqjd '
Rp[vaNRjqjdcT      e¥K    "Z¦+T  ÐÇNÆAÕÈµÊ½Í8ÉjÎªÕcÉjÈ¢Ì Ó Ê½Ë'ÉÕÎoÉËÉÖÍ8ÆjÈµÊÃÆjËÿÛªÊ½È¢ÌÇNÆjÐSË¯ÚZÅAÚÚZÅ>ÖGÊ½Ï{ÉÈ¢Ê½ÏjÅ(ÆeÒÈ¢ÌÅÔ>ÐSÖGÏ{ÉÈ¢ÐSÖNÅ TC§R6©OhSa]W[0`NW>YU^cU[,^cWmC)  X?dZ^,+?©O\oW"^SW?[QcX+\nW>YUX>W?[?TSa  ó  ¥6T[F+>`N\nW  TSh  ¥?ùZùU¥ 'N¥?ùZù 
Gn¥?ó H
R6[ea]Rjq¯T     dYU^  W?aN\ndZ`]\nRjqjd '
Rp[vaNRjq{dUT      v¥  P  "Z¦GT  ÌÅÕÎoÉjË¯ÉjÖiÍ8ÆjÈµÊÃÆjË(ÛªÊ½È¢Ì(Ç]ÆÐSËÚ6ÅNÚÚ6Å+ÖGÊ½ÏjÉjÈµÊ½ÏjÅÆvÒÈÃÌSÅ"Ô>ÐSÖGÏjÉjÈµÐSÖ]ÅÉËÚ(Ê½È Ó8Ó ÐÇNÆAÕÈ¢Ê½Í8ÉjÎ1ÕSÉÈÃÌ ÓGT  XGaNddja]bUW>©8djaN\nX?d   Yc\nqZW?`N[]\oaNdjaN\n[§R6©OW>\_dYUdZWZT  l ,ùTSh  ¥¤ " '   , 
Gn¥>ùPHdc©OR6YU^|T 	     dYU^QR6
>`NW?[?T  ªb   v¥  P   ¦GT ÌÆÖGÈÅ Ó ÈÕSÉÈÃÌ ÓcÓ õjËUÈ¢ÌÅ Ó Ê Ó Ò+ÆÖÉ"ÔAÉjÖçÎÑÊÅÖ]Æ6ÇNÆÈ T   QZ§ û Q¯T  RZUmoR6U[eW6T  WXAbcYc\_X>dm û W>hRZ`]a    ó P  
Gn¥
" H1W>Vg\_[>T û     v¥  Z¤ p¦GT Å 	sËUÊ½ÈµÊÃÆjË Ó ÆvÒ<ÆÖ]ÚZÅ>Ö<ÉjËÚ GÐSËÔ>È¢ÊÃÆËëÔNÆËÚÊ½È¢ÊÃÆË Ó Ê½Ë Ó Ê½ËpÜZÐSÎoÉjÖ8ÆAÕÈ¢Ê½Í8ÉjÎÔAÆËUÈµÖ]ÆjÎSÕÖ]Æ6Ç+ÎoÅ>Í ÓGT¯Q    	ZRZc`NYUdm¯RZ«~§R6Y6aN`]R6m|dYU^  hSa]\n©O\djaN\oR6YyT|¥?¤UT|¥ZT  ¥ 'ó S
Gn¥, H  R6Y6aN`]pd6\oYyT0  Q  T  R6m avpdYU[FI\o\µT  û  T#dZ©I`NW>mn\n^>WZT û    dYU^ \_[ebXAbcW>YBI6RUT   £   v¥   ,  ¦GT ÌSÅ0Í8ÉjÈ¢ÌÅ>Í8ÉjÈµÊÃÔNÉÎ1È¢ÌÅAÆjÖGõ"ÆvÒÆAÕÈ¢Ê½Í8ÉjÎUÕÖ]ÆÔAÅ ÓAÓ Å ÓAT  Y6aNW>`A[]X>\oW?YUX+W 
Gn¥ H û W>W?^U[>T	    dYU^QbUW>hchyT      v¥K    p¦GT ÕÈµÊ½Í8ÉjÎÕSÉÈÃÌ Ó Ò+ÆjÖ,ÉÔAÉjÖ0ÈÃÌSÉjÈ~Ü6ÆÅ Ó ÇNÆjÈ¢Ì#Ò+ÆÖGÛsÉjÖ]Ú ÓÉËÚÇNÉZÔ ÛsÉÖ]Ú ÓGT  d6X+\ X 	R6c`]Ydm¯R«
djaNbcW>©8da]\_X>[?T|¥>ù "cT  Tcó ,  'çóP 6ó 
Gn¥?¤ HiQSU[][]©8dYyT   	  dZYU^  dYcT   v¥  P c¥{¦GT ÌÆÖGÈÅ Ó ÈÕSÉÈÃÌ Ó Ò+ÆjÖÈ¢ÌÅÅAÅAÚ Ó   ÌÅvÕZÕëÔAÉjÖÉ"ÛsÆÖ%jÅAÚÆÐSÈÅ ÉÍÕÎoÅÆeÒ0È¢ÌÅOÐ Ó Å8ÆeÒfÜpÅAÆjÍ8Å+ÈµÖGÊÃÔOÈçÅNÔ+Ì6ËÊÃô+ÐUÅ Ó Ê½ËË¯ÆjËUÎ Ê½ËÅAÉjÖ8ÆAÕÈ¢Ê½Í8ÉjÎsÔAÆjËÈ¢ÖNÆjÎ T1Q§   T W?XAbUYc\nX?dm û W?hR6`ea  U¥:'A¥ 
Gn¥K  H¯W>mn\.I\nYyT B G dZYU^  RZ`N\n[]Rjq¯T  £   v¥  P ù¦GT  ÌÅAÆjÖGõ"ÆvÒ0Ô+ÌÉÈ¢ÈçÅ+ÖGÊ½ËÜÔAÆËUÈµÖ]ÆjÎ T  \n`@IpbU[]W>` 
	

Unité de recherche INRIA Sophia Antipolis
2004, route des Lucioles - B.P. 93 - 06902 Sophia Antipolis Cedex (France)
Unité de recherche INRIA Lorraine : Technopôle de Nancy-Brabois - Campus scientifique
615, rue du Jardin Botanique - B.P. 101 - 54602 Villers lès Nancy Cedex (France)
Unité de recherche INRIA Rennes : IRISA, Campus universitaire de Beaulieu - 35042 Rennes Cedex (France)
Unité de recherche INRIA Rhône-Alpes : 655, avenue de l’Europe - 38330 Montbonnot St Martin (France)
Unité de recherche INRIA Rocquencourt : Domaine de Voluceau - Rocquencourt - B.P. 105 - 78153 Le Chesnay Cedex (France)
Éditeur
INRIA - Domaine de Voluceau - Rocquencourt, B.P. 105 - 78153 Le Chesnay Cedex (France)  	


  
ISSN 0249-6399
